For Reference 


NOT TO BE TAKEN FROM THIS ROOM 


Gx spais 
UNITASTTATIS 


The University of Alberta 
Printing Department 
Edmonton, Alberta 
OY 


a : ri Ke, ale a Ai ‘ ? | 
pri ih: uk ale why ‘i? rel 


bin cee i) ‘. “wey ; 
Re ap aoe ht eR, it Veer,” 
e i ; ' 7 : : oe a ; ‘ ' 
a 5 A bale _ a voll 
ia — T te y } 
: : ‘ 
; 7 iu oS } x , : 
oak! — * _ . ibe ) 
a . 
1 e j | 7 va 
pe abi rn e ve 
~ a } 
AA) = : be 


i »7, 


7 _ &,. r 
a 


Digitized by the Internet Archive 
in 2024 with funding from 
University of Alberta Library 


https://archive.org/details/Omalley1975 


THE UNIVERSITY OF ALBERTA 


THE MARKET FOR 
HIGHER DEGREE HOLDERS AND 
THE GRADUATE EDUCATION SYSTEM 
IN CANADA 


by 


DENIS ANTHONY O'MALLEY 


A THESIS 
SUBMITTED TO THE FACULTY OF GRADUATE STUDIES 
IN PARTIAL FULFILMENT OF THE REQUIREMENTS FOR THE DEGREE 
OF DO GTOR © FiPHILOSOPHY 


DEPARTMENT OF ECONOMICS 


EDMONTON, ALBERTA 
FALL, 1975 


Neat 


< ye j 
a 


oa 

1 i ” i a) - 7 1) a 
bs a) He beh a) Tes 
: " Ne, i, roe 


ae 


ABSTRACT 


This thesis seeks to explain surpluses of higher degree holders in Canada by 
examining the relationships between graduate education and the labour market. The 
literature on shortages and surpluses in eben tiercer: is reviewed and some recent 
analyses of the situation in the early 1970's are discussed. Available data on the 
labour market for higher degree holders in Canada are reviewed and a test for 
surplus is applied. The results confirm that surpluses of new doctorate and master's 
degree holders had emerged in Canada by 1972. There have been episodes of 
surplus and shortage at least since 1910 in Canada. An aggregate production 
framework is used to organize the available data on higher education in Canada. 
Graduate students, teaching staff and capital are postulated to be substitutable net 
inputs in producing educational resources as measured by undergraduate enrolment. 
This analysis suggests that, over time, more of these inputs have been used to 
service each undergraduate. Governments accounted for more than 70% of 
university operating revenues by 1970. Graduate students have been receiving 
payments from universities which exceed all but the foregone income costs of 
attending. It is suggested that these payments are factor rewards. A short run model 
of the relationships between the market for new doctorates and the market for 
graduate students is constructed. The behaviour of universities is assumed to be 


motivated by a desire to maximize their output of scholarly research from residual 
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resources after meeting educational requirements. The motivation of universities 
is related to market adjustment speeds as well as to structural parameters. 
Depending upon the signs of the partial derivatives of the excess demands with 
respect to real graduate stipends and real salaries of new doctorates the model 
approaches equilibrium directly or through a series of damped cycles. Damped 
cycles associated with less than instantaneous adjustment speeds are capable of 
providing a rationalization of events. Inflexible adjustment can also explain the 


observed situation. 
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INTRODUCTION 
The Problem 

It is now a common observation that sometime in the late 1960's and 
early 1970's, job-seeking higher degree holders in Canada began to find that 
not all of them could get the jobs they had expected to get. Those holding 
degrees in some subjects may have discovered their predicament before others, 
but very few have escaped it entirely. 

Several arguments have been advanced to explain how this situation 
has been brought about by the behaviour of one or the other of the following: 
the students, who are supposed to have unreasonable expectations; the univer- 
sity faculties, who are supposed to train too narrowly and build empires; 
industry, which is supposed to hire too few Ph.D.'s; and society, which is 
supposed to entice students into advanced study and then reject them, These 
villains are aided and abetted by the government which is either guilty of 
trying to solve a short run problem by long run policy or vice vena 

There have also been several attempts to collect relevant data whereby 
the real gravity of the problem might be peeved sa These attempts have, in 


general, failed to provide an analytical framework in which the elements of 


sts Marjaleena Repo, I'ma Ph,D,: Who needs the Ph.D. (Toronto: 
University of Toronto Graduate Students' Union, 1970), and Ontario Council 
on Graduate Studies, Survey of Employment of Ontario Ph.D, Graduates: 
1964-69 , Toronto: Ontario Council on Graduate Studies, (mimeographed) for 
some remarkable contradictions. 


208 these the work by Frank Kelly, Prospects for Scientists and 
Engineers in Canada, Background study for the Science Council of Canada. 
Special Study No. 20, March, 1971 (Ottawa: Information Canada, 1971), 
stands out. 
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the problem might be organized and their connections died Perhaps the most 
obvious symptom of the lack of any complete analytical framework is the dis- 
agreement on the scale of the problem. For instance, some discussants define 
temporary post-doctoral fellowships as employment and exclude these from their 
measure of surplus, Others suggest that anly university teaching is adequate 
employment and almost anything else is part of the surplus, because all other 
employment would otherwise be filled by less qualified caus Others have 
denied the existence of a problem, calling it an opportunity. 

It is therefore of importance to explain, at the outset, why such a 
state of affairs can be considered important, and in particular, why an econo- 
mist might consider it important. 

The studies mentioned above have concerned themselves with the well 
being of students, of university communities, and of the scientific and engineer- 
ing community in Canada. A common theme has been the fear that the resources 
devoted to higher education would be reduced because education is failing to 
produce the social and individual benefits which have been claimed to flow 
from it. 

However, to consider only ihe wel being of a particular group or 

esome discussion has proceeded along political lines, but has concen- 
trated on either the irrationality of interference or the oppression of some group 
by another. For example Repo suggests that...."One cannot help but get the 


impression that there is a conspiracy of silence amongst the agencies involved 
eee’, in discussing the lack of information available to students, I'm a Ph,D.: 


Who Needs the Ph,D,.? p. 2. 


eCameare for instance the approaches of Repo, I'ma Ph.D, , and the 


Ontario Council on Graduate Studies, Survey of Employment of Ont of Ontario Ph.D, 
Graduates: 1964-69, 


Spreceedings of the Senate Special Committee on Science Policy, 
"Remarks of Dr. William George Schneider." 28th Parliament, Ist Session, 
Wednesday, October 23, 1968, Proceedings, No. 3, pp. 40-41. See also 
George Lermer, "The Market for University Graduates in the 1970's", Waterloo 
Economic Series No. 47, Department of Economics, University of Waterloo, 
October 1971, mimeographed, 
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groups of individuals ignores the implications for the community as a whole. 
Surely society may ask that public expenditures be made according to criteria 
which are consistently applied across all claims on the national budget. All 
Canadians suffer a net decline in welfare, if public resources are not allocated 
so as to provide the same or greater marginal social benefits than the marginal 
private benefit which would be forthcoming from those resources if allocated 
by the private individuals from whom they were levied. In Canada, university 
departments have made resource allocation decisions with regard to staffing and 
graduate admissions subject to competition from similar departments elsewhere 
and to constraints imposed by Provincial governments. Their funding has come 
from Federal and Provincial government sources, 

The devotion of large amounts of resources to the training of specialists 
who either refuse to work in Canada or cannot be employed in Canada is likely 
to be folly. Students in some fields of study are paid allowances which cover all 
of their direct costs while no income is available to students in alternative fields, 
An outstanding example is the honours science graduate who is eligible to enter 
medicine, Support for medical students is negligible compared to support for 
graduate students in science. Similarly professions such as law can claim that 
student support for their students is inadequate vis-a-vis that available in areas 
where eventual employment is far less certain. Some universities have paid 
graduate students removal expenses or travel allowances as well as stipends for 
the duration of their studies, 

Higher degree holders who discover that they cannot be employed in 
their field of choice can at least b e said to suffer unnecessary anxiety if such a 
situation could be avoided. Higher degree holders who already hold jobs may 
also fear that their real incomes are threatened by new graduates desperately 


offering their services at lower money wage rates. The spectre of taxi-driving 
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Ph.D.'s is both a waste of resources and a threat to the security of employed 
Ph.D. 's and those employed with less educational qualification. 

Apart from the social and private problems which unemployed higher 
degree holders raise, a more fundamental question arises. That is; Has the 
present state of affairs arisen because of the perturbation of a system which will 
restore itself to an equilibrium in which these various individuals will again have 
their expectations met by events? Or has the system itself been changed so that, 
unless steps are now taken, equilibrium will not be restored without a substantial 
restructuring of the educational system? 

Aims of the Thesis 

This thesis is about equilibrium or the lack of it, in aggregate, in the 
market for higher degree holders in Canada, It investigates the structure by 
which the current allocation is brought about and the possibilities for future 
adjustment. In order to fulfil this aim it undertakes the following tasks: 

To review critically the available literature analysing and explaining 
shortages and surpluses in labour markets and to apply it, where possible, to the 
Canadian case; 

To review and consolidate available Canadian data and to use them 
and other sources to describe and appraise the aggregate development of graduate 
education in Canada; 

To specify an aggregative, short-run, micro-economic model of the 
market for higher degree holders in Canada with special reference to its relation- 
ship with graduate education. 

To examine the dynamic behaviour of this model. 

Finally, in view of the results obtained, a brief discussion of the impli- 
cations for policy and for further study is undertaken, 


The chapters follow the order of presentation of these aims. 
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CHAPTER 1 
SHORTAGES AND SURPLUSES 


This chapter presents a review and critique of the literature on shortages 
and surpluses in labour markets, One of the models is applied to data on higher 
degree holders in Canada. 

Models of "Surpluses" and "Shortages" 

Criteria. In discussing models of 'surplus' and ‘shortage’ it is helpful to 
bear in mind a number of criteria for a satisfactory model. An economist, first 
of all, wishes to deal with an economic 'shortage' or 'surplus', that is a 'shortage' 
or 'surplus' defined for quantities demanded or supplied at a certain price. Thus 
an evaluation of quantities desired or produced as judged by some public or 
private goal such as need, considered independent of price, is not an economic 
shortage. A second criterion, proposed with a view to the current situation, is 
that the model proposed be capable of producing either a 'shortage’ or a ‘surplus! 
under some conditions, In an empirical study, an important criterion is that of 
operational usefulness: the model must provide for measurement, at least 
conceptually and ideally be within the scope of available data. This criterion 
also involves the requirement for an operational definition of the market. 

The requirement of operational usefulness is a very stringent one. It 
brings forward the problem of a clear empirical definition of the market. In 
this study the market under consideration is the market for higher degree holders. 
Higher degree holders are products of graduate study in universities. While the 
supply or producers’ side of this market is made clear by the definition, the 
demand side cannot at the same time be limited to certain ‘suitable’ employers. 
Since both universities and taxicab companies have from time to time paid the 


salaries of higher degree holders, both must be considered as members of the 
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demand or purchasers’ side of the market for higher degree holders, 

This raises the additional problem of defining a 'surplus' or 'shortage' 
in two stages: in a well defined market of a single occupation, and in the 
broader market of all occupations. 

In the market for higher degree holders, defined to include all possible 
pursuits of higher degree holders, including leisure, no 'surplus' can exist unless 
general unemployment prevails. It is necessary to limit the range of pursuits, or 
employers, in some way. This can be done by setting some minimum acceptable 
income, and/or by specifying some other qualitative criterion which the pursuit 
must meet: for example, scientists should be employed in scientific pursuits, or 
higher degree holders should be in receipt of incomes for current production. 
When, as in this case, considerable social resources have been devoted to the 
training and preparation of the individual, then the range of pursuits considered 
desirable is limited to those which provide for the efficiency of the social 
investment. 

Operationalism also requires that the model indicate how measured 
‘surpluses’ or 'shortages' can be reduced and may therefore be interpreted as 
requiring the inclusion of the market adjustment mechanism under consideration. 

This section has specified some problems for which models of 'surplus' 
and 'shortage' should provide if they are to be useful as a means of analysing 
the problem at hand. The resulting criteria may be summarized as the properties 
of a desirable model for the current purposes. These properties are that the 
model be (1) economic, (2) capable of representing shortage or surplus, and 
(3) operational, 

Some Models of 'Shortages" 
There are two well known definitions and explanations of a 'shortage' 


due to Blank and Stigler and to Arrow and Capron, 
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Blank and Stigler's Model 

David M, Blank and George J. Stigler state that a shortage "exists 
when the number of workers available (the supply) increases less rapidly than 
the number demanded at the salaries paid in the recent past. Then salaries will 
rise, and activities which once were performed by (say) engineers must now be 
performed by a class of workers who are less well trained and less expensive: 

There appears to be some confusion regarding the use of relative or 
nominal wages in the Blank and Stigler definition, Donald E. Yett” appends 
to the Blank and Stigler definition the requirement that salaries rise "relative to 
those for other Ga serenee 4 and then devotes a footnote to pointing out that 
relative changes may be reversed depending upon the price elasticities of the 
demand and supply functions for the particular and the standard occupations. 
Blank and Stigler apply their definition using salaries relative to those for other 
occupations, The definition including relative salaries implies that the base 
period may be chosen arbitrarily, making any results somewhat angaeetio® 

The Blank and Stigler definition (as distinct from their application) 
defines a certain relationship between successive partial equilibrium positions 
as evidence of 'shortage'. This relationship may be alternatively stated as 

saint M, Blank and George J. Stigler, The Demand and Supply of 
Scientific Personnel, General Series, No. 62 (New York: National Bureau of 
Economic Research, Inc., 1957), p. 24, emphasis in original. Note that the 
less well trained and the less expensive may not always coincide, 

BY arells E. Yett, "The Chronic 'Shortage' of Nurses: A Public Policy 
Dilemma" in Empirical Studies in Health Economics: Proceedings of the Second 


Conference on the Economics of Health, ed, by Herbert E. Klarman with 
assistance of Helen H. Jaszi (Baltimore: Johns Hopkins Press, 1970) pp. 357-389, 


3 
4 


Ibid. p. 359 
Ibid. p. 359, note. 


Sgeys Mary Jean Bowman, "Educational Shortage and Excess," Canadian 
Journal of Economics and Political Science, XXIX, No. 4, p. 452. 
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‘successive equilibria occur at higher wages than those established by their pre- 
decessor', What relationship would exist in a "surplus"? 

In Figure 1.1 consider the alternative locations of a new equilibrium 
relative to the old equilibrium at 0. Intersection of demand and supply schedules 
at a salary which is above the recent salary level implies positive excess demand, 
Intersections below recent salary levels indicate negative excess demand. 

A 'surplus' therefore could be defined as successive equilibria occurring 
at declining wages. If wages are constant then the market is in equilibrium, 


These three situations are mutually exclusive and exhaust the available alterna- 


Wage Rate 


Employment 


Fig. 1.1 Blank and Stigler's model of shortage and surplus 


tives. This definition can handle both 'surplus' and 'shortage’. 

It should be emphasized that without knowledge of the demand and | 
supply functions the quantitative significance of a Blank and Stigler shortage 
cannot be estimated, Their definition implicitly assumes that all observed values 
of numbers and salaries are equilibrium values, taking the comparative static view 


that ',... one knows only the historically recorded series of intersection points of 
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the two (demand and suppl y) onapo It is suggested that the market adjustment 
mechanism implied in this definition adjusts price upwards in response to positive 
excess demand, This instantaneous adjustment fails to occur if the market is not 
free or if salaries are regulated, in which case non-equilibrium values could be 
abservede’ 

If shortages or surpluses are disequilibrium situations then the test 
suggested by Blank and Stigler can still be applied provided an additional premise 
is accepted, This premise states that relative wages rise if and only if excess 
demand is positive and fall if and only if excess demand : negative. Blank and 
Stigler state: 

A second meaning of shortage is that the quantity of the labor services 
in question that is demanded is greater than the quantity supplied at the 
prevailing wage. In such a circumstance the wage normally rises, 
causing the quantity demanded to shrink and the quantity supplied to 
expand. The shortage vanishes as soon as the market can adjust to the 
excess demand, 

The second sentence contains the premise. 

The definition of 'shortage' used by Blank and Stigler does not explain 
the existence of positive excess demand at ruling prices - it rejects the possibil- 
ity of observing such a situation in a free market - and instead suggests that 
‘shortages’ are ex ante phenomena which would appear were the ‘auctioneer’ to 
ask for bids at the last prevailing equilibrium price, and are indicated ex post by 
the new equilibrium occurring at higher prices than the last. It is open to question 
whether this can seriously be considered a 'shortage', although the definition does 
lead toan analysis of the determinants of supply and demand. 

“Blank and Stigler, The Demand and Supply of Scientific Personnel, 
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It is worth noting in passing that in monopsonistic and oligopsonistic 
labour markets shortages in the labour market will be reported at equilibrium as 
long as the supply of labour is upward locingna These employers are willing to 
employ more lebebs provided the marginal cost of additional labour is lower than 
at present. They want a more elastic supply curve of labour and may report 
vacancies in an attempt to achieve this, either by widening the sources of 
applicants or by obtaining the co-operation of training institutions and govern- 
ene This makes difficult direct measurement of shortages due to disequilibrium 
in these markets, 

Yett also criticizes the Blank and Stigler definition for ambiguity in the 
"short angie In Yett's terminology the 'short run! is a period too short for adjust- 
ments to the output of training institutions, At this point Yett follows the argu- 
ment suggested by W,. Lee Lea A short-run rise in wages in a particular 
occupation will be followed in the long-run by a fall in wages when the training 
institution's change in output reaches the market. Thus a‘ long-run shortage’ can 
consist of a ‘short-run shortage’ followed by a ‘short-run surplus’. It should not 
be surprising that comparative statics results should depend upon which parameter 
have changed and which short-run equilibria are compared. This argument is 
depicted in Figure 1.2 shown on the following page. 

Wee C. Archibald, "The Factor Gap and the Level of Wages," 
Economic Record, XXX (November, 1954), pp. 188-189. 

Uo ypsives G. Myers, "Job Vacancies in the Firm and the Labor Market", 


Studies in Business and Economics, No. 109, (New York: National Industrial 
Conference Board, 1969), p. 18. 


1] 


Yett, "The Chronic 'shortage' of Nurses," p. 364, 


atte Lee Hansen, " 'Shortages' and Investment in Health Manpower", 
in The Economics of Health and Medical Care, ed. by S. J. Axelrod (Ann 
Arbor: University of Michigan Press, 1964), p. 80. 
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Fig. 1.2 Short- and long-run shortages 


Training for a higher degree takes an observable time period. During 
this period an application of the Blank and Stigler definition will identify two 
short-run equilibria: a short-run Blank and Stigler ‘shortage’ followed by a 
'surplus', These are shown in Figure 1.2 as follows. 
| From equilibrium at 1 demand shifts to D2 and a short-run shortage AB 

is reported. Equilibrium is at 2 in the short-run. 

I Output from training institutions reaches the market shifting supply to 
SSR2, Equilibrium is at 3 in the long-run. A short-run surplus CD is 
reported, 

HI AB appears as a shortage in the long run, looking back from 3 to 1. 
Honsenue suggested that the analysis be conducted using internal rates 

of return to graduate education instead of wages. The internal rate of return 

to graduate education is that discount rate which equates the present value of 
the increase in future income due to graduate education to the present value of 


the foregone income, training and other costs of graduate education. The 
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student is presumed to have a criterion rate of return by which to decide about 
proceeding with study, 

Hansen's introduction of rates-of-return does more than make the 
analysis more general, It brings into consideration a welfare criterion for 'surplus' 
and 'shortage'. Thus we may separate ‘short-run Blank and Stigler shortages or 
surpluses' by the criterion of their occurrence at rates-of-return above or below 
some private or social criterion rate-of-return. Thus 'shortages' occurring at 
rates of return too low to induce 'long-run' response, and 'surpluses' occurring 
at rates-of-return not low enough to induce 'long-run' response would appear to 
have implications of under- or over-investment in training. 

It has been shown that there is a bias in this approach to the measure- 
ment of Aelia Lindsay has pointed out that the individual obtains his 
return on education in the form of increased wages. This results in the cost of | 
leisure rising, which leads the individual to adjust his working time and his 
leisure time, For the individual, the income difference he obtains does not give 
an unbiased measure of the increase in his well-being. Furthermore, this is so 
whether or not the income measure is standardized at working times from before 
or after the receipt of education. Unambiguous measures are suggested, which 
require the use of working times to standardize income increases. Both these 
measures use conservatively biased indicators, so that it is possible that neither 
a surplus nor a shortage would be indicated when the market was not at equili- 
brium, 

The fundamental weakness of all these alternatives is inherent in the 
mode of analysis used. Comparative statics, "meaning ... the investigation of 


changes in a system from one position of equilibrium to another without regard 


fe M, Lindsay, "Measuring Human Capital Returns", Journal of 


Political Economy, LXXIX, No. 6 (1971), 1195 - 1215. 
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to the transitional process involved in the ediucimenti omits, by definition, the 
study of the adjustment mechanism whose behaviour would be the prime object of 
policy. Indeed Bowman states that "judgements concerning long-run shortage and 
excess and, more important, concerning policies relating to these, require exam- 
ination of how the en operates" (to allocate skills, and levels and types of 
education). ve 

Arrow and Capron's Model 

Kenneth J. Arrow and William M, Capron provide a model and defini- 
tion of "dynamic shortages" which suggests "a more detailed account of the price- 
adjustment mechanism than the bare statement that price varies according to the 
inequality between supply and demand, "!7 Their model is explicitly dynamic, 
They do not assume that all observations are equilibrium values, so that the 
observation of a discrepancy between demand and supply schedules at ruling 
prices is possible. The disequilibrium situation also makes it possible to observe 
a variety of prices and associated quantities exchanged of the same good at any 
one time, 

In order to understand the Arrow-Capron model it is useful to bear in 
mind the pure theory of demand and supply. Thus for the individual or firm the 
demand (supply) function relates the quantity demanded (supplied) to the given 

paul A. Samuelson, Foundations of Economic Analysis, Harvard 
Studies, VLXXX, (Cambridge: Harvard University Press, 1947) p. 8. 

lon owman, "Educational Shortage and Excess," p. 457, 

Ms Kepned J. Arrow and William M. Capron, "Dynamic Shortages 
and Price Rises; The Engineer-Scientist Case," Quarterly Journal of Economics, 
LXXIII, No. 2, (1959) pp. 292-308, The discussion was prompted by the 


purported technological gap between the U.S.S.R. and U.S.A. which followed 
'Sputnik', It deals with shortage. 
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price by way of a complete, maximising calculation of a rational actor ceteris 
paribus, Market demand (supply) functions are summations at given prices of 
these ceteris paribus individual ponchionsa 

Market equilibrium occurs where an intersection of market supply and 
demand functions occurs such that, at one and the same price, complete rational 
calculation by suppliers results in a summation which exactly equals the quantity 
resulting from a summation of the results of complete rational calculation by 
demanders, Whereas individuals are in equilibrium at any point on their individ- 
val supply and demand function, their equilibrium does not imply the equilibrium 
of the market. Market equilibrium requires congruence of individual decisions 
in sum, in the sense of market clearing at one price. The pure theory, with its 
ceteris paribus requirement, tells us nothing about the possibility of observing a 
market equilibrium because it says nothing about the occurrence of ceteris 
paribus conditions. 

Arrow and Capron perform two tasks. They specify a plausible sequence 
of conceivably Beerable events by which a market equilibrium might be reached 
under ceteris paribus conditions. They then consider one of the possible varia- 
tions excluded by the ceteris paribus conditions, an exogenous increase in demand, 
and specify conceivably observable events and observations under that particular 
set of circumstances, Their analysis is short run in the sense that no consideration 
is given to the possibility of shifts in supply functions as reactions to rising prices. 

In the case of ceteris paribus market adjustment to equilibrium, Arrow 
and Capron "hold that the process by which an economic agent moves towards its 


Ie ett, "The Chronic 'Shortage' of Nurses," p. 367, seems to think 
that these definitions are unusual, although in what sense he does not make clear. 
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own internal equilibrium is an integral part of the process by which the market 

as a whole comes into equilibrium! 97 In Figure 1-3 the supply function and the 
lines D1 and D2 represent market supply and market demand functions as specified 
in the pure theory, D2 representing the situation after a shift from D1, resulting, 
for instance, from an increase in government calls for tenders on research and 
development contracts. The market is initially in equilibrium at A, when D1 


shifts to D2, Although the individual firm is unlikely to calculate its individual 


Supply 


“ We 
Employment 


Fig. 1.3 Dynamic shortage 


demand function (or even to be able to do so) it becomes immediately aware that 
it should hire more research personnel and attempts to do so at wage level P1. 

It will be unable to hire at this wage because total supply is unchanged and all 
firms were in equilibrium at this price; no employees are prepared to change jobs 
at the same wage rate. The firm therefore learns that it faces an upward sloping 
supply of labour curve and is forced to calculate the number of new employees 

it wishes to obtain, assuming as given some higher level of wages than Pl. It 


may under-or over-estimate its requirements. Having made its new calculation 


g 
Arrow and Capron, "Dynamic Shortages and Price Rises," p, 293. 
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it may be able to hire all its estimated requirements and reach an equilibrium. -- 

Each firm will eventually attempt to hire at wage level Pl -- each will 
fail, and most will immediately complain of the 'national emergency' which 
such a 'shortage' implies, This 'shortage' would be AC; however, it is not likely 
that firms would be aware of its size. Each firm will then calculate, as best it 
can, the numbers it requires at higher salary levels and proceed to adjust its 
offers upward until the required number is obtained (or, which is the same thing, 
falls to zero). If firms refrain from raiding it is possible that all firms could reach 
internal equilibrium at different wage levels. 

Market equilibrium occurs when wage levels become uniform between 
firms and within firms (between original and new employees). That is, firms must 
make the wages paid their employees uniform and adjust the rate they pay to 
protect themselves from losing employees to firms paying higher rates in the same 
industry. Arrow and Capron point out that awareness that the marginal cost of 
hiring is higher than the new wage paid in disequilibrium conditions will work to 

20 : eee ee 

Clearly there is some truth to the saying 'time is money' under these 
circumstances, In a market containing many firms, the first firm to raise its 
wage offer has a chance of filling its requirements at that wage level immediately, 
forcing its competitors to raise their offers to higher levels. Obviously the advan- 
tage is temporary in the sense that further adjustments will have to be made, but 
profits earned on output from labour hired at less than equilibrium prices are not 
reallocated, and further adjustments allow that firm to fire some new employees 
as wages rise, But note that such behaviour implies that the firm is not taking 
wages as given. 

In this analysis it is implicitly assumed that the elasticity of substitution 
of research personnel with advanced training for those with less training is zero. 


The case of non-zero elasticity should be examined. Empirical work is needed 
to examine this elasticity. 
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slow down the rate at whichsalary offers wae 

The lag in response of salaries to excess demand in a market is therefore 
very complex. The time required for the first firm to recognize that a shortage 
exists at current salary levels, and for it to decide on and calculate requirements 
at higher salaries, enters additively. That firm's action will trigger action by all 
other firms, if they have not already started to react, because the higher salaries 
will cause them to fear losing employees and also force them to calculate their 
requirements at higher salary levels. The network of possibilities then becomes 


immense and the total lag is some function of the calculation times of each firm, 


the learning times of each firm, and the reaction times of both firms and employees. 


Arrow and Capron extend this analysis by postulating a continuous right- 


ward shift of the demand function and a constant reaction speed, defined as the 


Ze 


"ratio of the rate of (average) price rise to the excess of demand over supply". © 
The result of continuing rightward shifts in demand is that shortages do 

not approach zero, because at every instant employers will wish to hire more 

employees than current average wages draw forth. This situation, the authors 


call a dynamic shortage whose magnitude is dependent "upon the rate of increase 


Ay ee and Capron, "Dynamic Shortages and Price Rises" p. 298, In 
a previous note it was indicated that there are short term inducements for a 
rapid adjustment as well. !t should be pointed out that if firms have an expecta- 
tion that in the long run supply will adjust so that they will be able to obtain 
their requirements more cheaply, then there is a further incentive to slow adjust- 
ments as much as possible by interfering with information flows and antiraiding 
agreements etc., and to attempt to 'speed up' the long run adjustment by such 
things as loud screams of ‘shortage’ (at current prices). 


ST neinic Shortages and Price Rises," p. 299, The context implies 
average price, Reaction speed must bear a relation to the lag of price adjust- 
ment just discussed, but it is not clear that a constant reaction speed implies a 
constant lag. 
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in demand, the reaction speed in the market, and the elasticity of supply and 
deandees 

By putting forward a plausible adjustment mechanism whose actors can 
be observed, this model provides a hypothesis but leaves the empirical worker 
worse off, The data are no longer simplified by the useful assumption that it 
represents short run market equilibria. Further, not all of the individual demand 
functions exist during adjustment so that the size of a ‘shortage’ is not observable, 
although we have a better idea of behaviour of this unobservable through hago 
Yett points out, that, although the model may lead one to consider vacancies as 
a measure, "monopsonistic and oligopsonistic employers will express the desire 


to hire more workers at the equilibrium wage, vacancies will be reported even 


though there is no ‘dynamic eortagens 


Yett attempts to modify the Arrow and Capron model to provide for 


measurement, by redefining demand "as each firm's best estimate of the labor it 


aod and Capron, "Dynamic Shortages and Price Rises," p. 
299-300, notes 7 and 8 provide the mathematical formulation and proof of these 
and other results for single markets, Arrow has elsewhere introduced multiple 
market questions in which the reactions of other markets to adjustments in the 
one under consideration must be considered. K. J. Arrow, "Price - Quantity 
Adjustments in Multiple Markets with Rising Demands," in Proceedings of the 
First Stanford Symposium on Mathematical Methods in the Social Sciences, ed. 
by K. J. Arrow, S. Karlin and P. Suppes, (Stanford, California: Stanford 
University Press, 1959), pp. 3-15, 


erTtete has been some recent work on methods of estimation for 
markets in disequilibrium, Unfortunately this work requires the continuous 
existence of aggregate demand and supply functions in the market while Arrow 
and Capron argue that for identifiable periods, while the agents are making up 
their minds and until equilibrium is again established, demand and supply 
functions do not exist. See Ray C. Fair and Dwight M, Jaffee, "Methods of 
Estimation for Markets in Disequilibrium", Econometrica, 40 (May, 1972) 
497-514, and Ray C, Fair and Harry H. Kelejian, "Methods of Estimation for 
Markets in Disequilibrium: A Further Study", Econometrica, 42 (Jan. 1974) 
177-190. The methods of these authors may fit the Blank and Stigler model. 


a aa "The Chronic 'Shortage' of Nurses," p. 379. 
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wants at the existing wages, (so that) ... market demand would represent the sum 
of their desired employment poalanice In Yett's model, recalculation does not 
occur after initial estimation, and firms react first to the demand shift and then 


to equalise factor prices within and between themselves. Then, he claims, "a 


‘dynamic shortage’ can be measured at any time by the reported job Went ee 
yA g NA yY po | 


He is apparently considering the absence of monopsonistic or oligopsonistic ele- 
ments in these markets, 

The Arrow-Capron model is certainly economic, can be shown to be 
symmetric in the sense that 'dynamic surpluses’ can meaningfully be defined, but 
precise measurement does not seem possible, and the interpretation to be placed 
on existing price-quantity data is not Been” If a 'dynamic shortage’ could be 
detected with certainty, then policy making would be simplified because the 
model identifies the pertinent agents. 

The most important deficiency of the Arrow-Capron model is its depend- 
ence on the stupidity of its agents. As noted previously, it is in the interests of 
firms to use their knowledge that the quantity supplied of labour increases with 
increases in salaries to make gains in disequilibrium situations. No firm would 
act as if salaries were given when it became apparent that the labour market was 
out of equilibrium, 

pointe p. 368, Yett mistakenly claims his redefinition to be "more 
consistent with traditional economic theory" and compounds the error by stating 
that "such an ‘effective’ demand curve would be to the left of the Arrow-Capron 
curve." This has the absurd connotation that the best estimate will always be an 
underestimate, 

27 ibid. Pa eSOy 6 


gerne Arrow-Capron model has been applied in a surplus context by 
M, Blaug, R. Layard, and M. Woodhall, The Causes of Graduate Unemployment 
in India (London: Allen Lane the Penguin Press, 1969), They use an alternative 
definition of reaction speed, 
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Modification of the Arrow-Capron framework has been suggested by 
Lester Bumas. When Hansen published an extension and an application of his 
reformulation in 1967,- he was promptly attacked by Lester Sues Bumas 
argues that shortages should be defined quantitatively as the "... amount by 
which demand exceeds supply at prevailing salary Gano Shortages can 
have two effects. Their price effect is to raise relative salaries and rates of 
return. However, argues Bumas, this effect has not been well supported by 
empirical evidence on the relationship between industry wage rates and relative 
changes in employment. Shortages also bring about a substitution effect in which 
under-employment is reduced, This effect is quite slow according to Bumas. In 
addition, Bumas argues that the supply of labour is responsive to vacancies and 
may respond to vacancies before price effects occur. In that case"... the 
responsiveness of supply to job vacancies (i.e., the 'shortage') quenches the 
very force which should ultimately cause salary (anes He suggests that . 
the structure of salaries will have a tendency to remain stable over time and 
presents some data in support of his hypothesis. In addition, Bumas compares the 
behaviour of the ratio of engineering job vacancies to non-agricultural job 
vacancies with Hansen's analysis of engineering shortages. He notes that the two 
sets of data differ in their estimates of the timing of the start and peak of recent 
shortages. 

2 Lee Hansen "Economics of Scientific and Engineering Manpower", 
Journal of Human Resources II,2 (Spring 1967), 191-215. 

aaa O. Bumas, "The Economics of Engineering and Scientific 


Manpower: A Comment", Journal of Human Resources III, 2 (Spring 1968), 
246-252, 


Slibid., ps 247. 


SZ ibid., ps 248. 
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If employers expect a supply response to vacancies and a future decline 
in salaries demanded, then, depending upon their planning horizon and the time 
required for the expected supply response, employers will avoid offering relative 
salary increases in times of shortage if salaries are rigid downwards. 

Bumas's critique of Hansen suggests a modification of the Arrow-Capron 
framework to include not only exogenously shifting demand, but shifts in supply 
related to the size and duration of observed shortages. This suggestion leads to a 
breakdown of the model because it makes the supply of labour dependent upon the 
relative position of the demand for labour function. Here again rational agents 
would be led to take their anticipations of the behaviour of others into account. 
The supply of labour would not be well defined away from equilibrium. This 
problem might be resolved by incorporating expectations into the model of the 
supply of labour, and basing expectations on pre-determined data rather than 
current events. 

Finally, recall that both major models assume that agents take the 
behaviour of others and of wages to be outside their realm of influence. This 
appears to be a fundamental weakness in a situation in which bargaining has a 
tendency to be institutionalized. Bargaining can have no valid use in a situation 
in which each party considers that his eventual welfare cannot be affected by the 
behaviour of others. If this assumption is not valid then the models can be useful 
only at equilibria but cannot predict where these equilibria will arise. The 
simplest way of convincing oneself of this is to refer back to the theory of 
exchange and ask which. of a range of allocations within the set of allocations: 
which improve the welfare of each agent, will be chosen when the price ratio is 
not given externally. The standard answer is that that will depend upon the 
bargaining strengths of the protagonists. In short a game theoretic formulation, 


if it were simple enough, would improve our understanding of adjustment in this 
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market. The models discussed in this thesis do not account for this point. It 
constitutes their fundamental weakness. 
Other Models of Shortage 
Other models of shortage, which have been proposed, rest upon specifi- 
cation of the manpower requirements of particular national goals and the compa- 
rison of these numbers with estimates of the available manpower. Such models 
are not included in this study because they presuppose the capacity to specify 
exact national goals, and the exact manpower required to meet those goals. 
They also imply that manpower may be obtained in the precise quantities required, 
Whatever one's view about the existence of such capacities, these presuppositions 
do not allow the study of behaviour in these markets. In short these models assume 
that the problem to which this study is addressed has in fact been eg 
A further general point regarding the analysis of 'shortages' and 'surplus- 
es' has not been given adequate attention. It should be noted that the elasticity 
of substitution of trained for untrained, or of trained in one way with trained in 
another way, is an important measure of the way relative shortages or surpluses 
would adjust themselves. In this connection, Mary Jean Bowman has commented 
that " ... we often fail to see that shortage in one thing normally implies excess 
in another and vice versa, " os This suggests that fruitful analysis cannot be per- 
formed in ignorance of the particular demand functions involved. 
Probably because the problem of surpluses of highly educated labour has 
aces Hugh Folk, The Shortage of Scientists and Engineers, Studies in 


the Social Implications of Sctence and Technology (Lexington, Mass.: D. C. 
Heath and Company, 1970) Ch. 1 for discussion of such models. 


Stem ALionen Shortage and Excess," p. 448, 
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not been prominent until quite recently, much of the literature reviewed has con- 
cerned itself with shortages Under shortages, little resistance is likely should 
an employer offer higher salaries, Under surpluses, however, a very different 
circumstance presents itself. The possibility of lowering salaries in current money 
values without employee resistance is remote. In the academic market for example, 
individuals are hired at more junior ranks or at less prestigious institutions than was 
previously eustamanen The analysis of surpluses should take into account this 
possible asymmetry in salary behaviour. 

Related to the possibilities of substitution and of downward rigidities in 
money salaries is the phenomenon of unemployment. Obviously its extent depends 
upon these and other factors, but the existence of unemployment in one market 
will have effects upon behaviour in other markets. The nature and timing of these 
reactions clearly will affect the observed size and duration of shortages or surpluses. 

It has been pointed out that a combination of the possibility of substitu- 
tion and the downward rigidity of wages in the traditionally highly educated occupa- 
tions may lead to unemployment being pushed from high education occupations to 
low education peconericnenee This arises because highly educated individuals 
may choose to enter the lower education occupations rather than remain unemploy- 
ed. The divergence of unemployment rates may become so great that private 
decisions will rationally favour higher education because of the stucture of 
unemployment, even when there are no openings at all in those occupations 

one exception is Mare Blaug, P. R. G. Layard, and Maureen Wood- 
hall, The Causes of Graduate Unemployment in India. 

bese for instance John R. Niland, "Allocation of Ph.D. Manpower 


in the Academic Labor Market," Industrial Relations Il, No. 2 (May 1972): 
141-56. 


pices Blaug, Layard and Woodhall, The Causes of Graduate Unemploy- 


ment in India, Ch. 1. 
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requiring higher education, Under circumstances in which job changing is difficult 
it may also be rational for graduates to spend long periods waiting for a job. In 
fact, the private rate of return to higher education may rise as the unemployment 
rate among the less well educated rises, lowering the foregone income incurred 
during higher education, This may hold even if the wage rates in both occupa- 
tions are exactly the same. The importance of such trickle down phenomena may 
be reduced if employers are unwilling to hire those more highly trained than 
required, fearing that the individual will move to a better offer as soon as it 
arises, or that he will reduce the productivity of his workmates, 

Any discussion involving private calculations of rates of return: must 
assume that students are aware of labour market conditions while making their 
decisions, Study in the United States has confirmed this, while Canadian studies 
are less encouraging. 

All of these aspects of the labour market may influence its behaviour 
and deserve consideration in a model, The equilibrium shortages reported by 
imperfectly competitive employers may well affect the expectations of potential 
employees, as do forecasts of surplus or shortage made by planners. The market 
interdependencies reflected in the highly educated seeking to substitute for the 
less highly educated, perhaps supported by rigidities in wages against downward 


changes, will affect the allocation of labour, 


core Richard B, Freeman, The Market for College Trained Manpower: 
A Study in the Economics of Career Choice, (Cambridge, Mass. : Harvard 
University Press, 1971) and David A. Dodge and Neil M. Swan, "Factors 
Influencing Career Choice of Students: An Empirical Examination of Some Aspects 


of the Neo-classical Theory of Choice in Labour Markets," Discussion Paper No. 
48, Institute for Economic Research, Queen's University, May 1971. 
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Some Discussions of Recent Events 

The emergence of surplus in the labour market for higher degree holders 
in the late 1960's and early 1970's has prompted some discussion. Papers by 
R. B. Freeman and by Stephen P, Dresch are discussed here, 

Dresch concentrates on undergraduate education and considers graduate 
education only in pastinghee He argues that enrolment in universities and the 
consequent supply of educated manpower is a function of demographic trends and 
of the relative salaries received by the educated. The demand for educated man- 
power is related to the rate of technological change and the stock of educated 
persons available in the labour force. 

This model is applied to explain the 1960's boom and the 1970's bust in 
higher education, He explains the 1960's boom as a reaction to the 1950's, when 
the limits to technological advance imposed by depression and war were removed 
but the age group whose education needed improving contracted. The resulting 
increasing rate of college attendance was carried over onto a growing age group 
in the 1960's giving rise to very rapid increases in undergraduate and graduate 
enrolment. The future predicted by this simulation is of steady and then declining 
university enrolments until ... "the entire net addition to the capacity of the 
higher-education system over the decade roughly 1967-1977 ... will be redundant 
by the year 2000,"40 

In calibrating his model Dresch finds a high elasticity of substitution of 

eacresten P, Dresch, "Demography, Technology and Higher Education: 
Toward a Formal Model of Educational Adaptation,’ Journal of Political Economy, 
Vol. 83, No. 3, 1975 pp. 535-569. In view of the discussions of Chapter 3 
below it is interesting to note that Dresch attributes the dramatic increase in the 
share of research activity obtained by universities in the 1960's at least partly 


to the record rate of growth of graduate education. 
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educated for uneducated labour This supports a similar conjecture made 
independently in this thesis with regard to graduate students and teaching staff 
in universities (see Chapter 3). 

Dresch's model of educational adaptation is essentially an equilibrium 
model, It emphasizes the role of technology in influencing the labour market 
and relative wages. Relative wages affect the enrolment choice of the approp- 
riate age group. Graduate students and doctoral output are not discussed but the 
technology within which they are used will clearly have similar effects on enrol- 
ment choices, It will be argued that in this case there is also a direct effect on 
graduate student enrolment because graduate students are involved directly in 
providing education as well as looking forward to employment after graduation. 

Freemenue evolves a dynamic model of the market for physicists in the 
United States, based on a cobweb framework which incorporates the lag between 
enrolment and graduation. He shows that graduate enrolment in physics is sensi- 
tive to salaries but with rather short lags compared with the training period. He 
does not estimate the effect of stipends - the relationship between stipends and 
salaries, Salaries of physicists have been responsive to demand influences in the 
past but can be expected to come under the influence of supply in future. He 
expects that salary adjustments will reduce enrolments and raise employment 


opportunities thus buffering the market from a decline in the demand for doctor- 


ates, 
The university is a passive agent in the analyses of Freeman and Dresch, 
a Ibid.,p. 551. He also refers to other studies confirming this conclusion 
at footnote 6, p. 548, 


oe, B. Freeman, "Supply and Salary Adjustments to the Changing 
Science Manpower Market: Physics, 1948-1973", American Economic Review, 


Vol. 65, No. 1, (March 1975) pp. 27-39. 
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It simply educates the students which come to it and has no behaviour of its own 
which might affect the long term forecasts they make, This is remarkable when 
one considers that the university does have an intimate interest in both the demand 
and supply sides of the doctoral labour market, 

Both analyses assume instantaneous equilibrium, Dresch introduces 
dynamics by demographic and technological change while Freeman uses a lag in 
production to get the dynamism of the cobweb cycle. In Freeman's case it is 
necessary to assume that the agents involved never learn to adapt their behaviour 
in their own interests - a comment which applies to all cobweb systems. 

Neither model accepts the proposition of instantaneous disequilibrium, 
Indeed the word 'surplus' is conspicuously absent from their discussions. In this 
thesis it is hoped to suggest a model of instantaneous disequilibrium in which the 
behaviour of universities and other market participants enters in a more central 
way. A theory of the market for automobiles which ignores the behaviour of auto- 
mobile firms would be considered deficient. Surely then theories of the market 
for doctorates which ignore universities are deficient. 

In Canada Zsigmond has recently set out the demographic problem 
facing ines He points out that even with constant participation rates 
university enrolment will begin to fall in Canada in the early 1980's and will 
return to approximately 1980 levels by the turn of the century. In short, present 
university capacity should be adequate al most until the end of the century. He 
points out that students may not maintain their participation rates and that expendi- 
tures on education in real terms will not fall but he never makes explicit the likely 
behaviour of universities over this period. 

e7olten Zsigmond, "Impact of Projected Population Trends on Post- 


Secondary Education 1961-2001", a paper presented to the Statistical Science 
Association of Canada, Edmonton, Alberta, 30 May 1975, Mimeo. 38 p. 
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Disequilibrium Theory 


It has been suggested that a disequilibrium analysis of the market for 
higher degree holders would be attempted. Hal Vea has published a theory 
of persistent disequilibrium in which prices adjust only to effective excess demand, 
the remainder of excess demands being removed by quantity adjustments such as 
unemployment. The reader will recall that a similar conception was suggested by 
Bumas and is discussed above. 

When an excess demand function takes into account quantity signals 
Varian calls them effective excess demand functions. The effective supply of new 
doctorates will be less than the total supply by the number of new doctorates who 
withdraw from the market rather than face unemployment, Effective supply is 
determined after assessing the quantity limitations in the market. The supply of 
graduate students to universities is subject to quantity signals (like grade point 
average requirements, dropout rates and doctoral unemployment) as well as price 
signals (like graduate stipends and doctoral salaries). 

Prices are normally assumed to rise when excess demand rises and to fall 
when excess demand falls. If excess demand is measured after quantity signals 
have been taken into account then price adjustment can come to equilibrium 
without total excess demand being satisfied. Depending upon the behaviour of 
the quantity signals and the consequent quantity adjustment,disequilibrium can 
persist or not. If for instance quantity signals are also a function of excess demand 
then there might be a variety of possible scenarios. resulting in equilibrium being 
restored. For example a surplus of graduate students caused by inflexible stipends 
might be adjusted by the quantity signal of high grade point average requirements. 
Some potential graduate students would be discouraged by their inadequate grade 


Boal R. Varian, 'On Persistent Disequilibrium', Journal of Economic 


Theory, Vol. 10, No. 2 (April 1975) pp. 218-228, 
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point averages, by their fear of failure, or by having to finance the whole of 
their expenditures from their own sources. 

Some further discussion of price adjustment is given in Chapter 4. 

There is a large literature on information search in labour markets 
stemming from the seminal work of sRicleas This literature is capable of provid- 
ing explanations of unemployment ao and could form the basis of a study of the 
market for higher degree holders, In the case of this thesis an information search 
approach is not used and the literature is therefore not reviewed, 

Conclusions 

The available literature on shortages does not give a completely general 
explanation of these phenomena. This is provided by Varian and an example has 
been suggested by Bumas. The discussion of recent events in the market for higher 
degree holders tends to ignore the effects of university behaviour in favour of the 
larger scale effects of demography. A model which combines analyses of the 
behaviour of students and the labour market with the behaviour of universities has 
not been developed. Apart from Arrow and Capron no other commentators in this 
field have attempted to devise a behavioural specification for adjustment toward 
equilibrium, 

The next Chapter attempts to document surplus and shortage in the market 
for higher degree holders by applying the Blank and Stigler test to available data 


and by reviewing Canadian university history. 


A5 


- ~G, J. Stigler, "Information in the Labour Market", Journal of 
Political Economy, Supplement (October 1962, No. 5, Part 2) pp. 94-105. 


Boe trad S. Phelps et al, Microeconomic Foundations of Employment 
and Inflation Theory, (New York: W. W. Norton & Company Inc., 1970). 
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CHAPTER 2 
SURPLUS IN THE MARKET FOR HIGHER DEGREE HOLDERS IN CANADA 


This chapter examines the historical record in Canada for evidence of 
shortage or surplus of higher degree holders. The available evidence suggests that 
since the turn of the century there have been regular reports of surplus in the 
Canadian market for higher degree holders, The booms in university attendance 
by undergraduates and the consequent sudden increase in demard for university 
teachers which have emerged twice since the Second World War were the sources 
of the shortages of higher degree holders at that time. Their effect seems to have 
been to shift annual doctoral graduations upwards relative to the size of university 
staffs in Canada with the result that a return to more normal conditions may result 
in more serious long term surplus. In recent years doctorate holders have found | 
themselves unemployed despite the predictions of market analysts. The test for 
a surplus, devised by Blank and Stigler and discussed in the previous chapter, is 
applied to recent data. 

This test suggests that a relative surplus of higher degree holders had 
emerged in Canada by 1971. The starting salary data suggest that for Doctorates 
the post war shortages ended in 1963 or 1964 but that surplus began to emerge 
after 1967 and 1968, 

Secular Over-Production? 

This section investigates the proposition that Canadian universities have 
had a tendency to produce more graduate degree holders than the local market 
could absorb since at least the 1920's, The proposition of secular over-production 
suggests that in the absence of external changes Canada will graduate more higher 
degree holders than the market can absorb into employment which exploits their 


education. 
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Some of the evidence for a thesis of secular over-production of higher 
degree holders in Canada is reviewed. This evidence is suggestive but not con- 
clusive. It suggests that the surplus problem is not of recent origin and that its 
past manifestations have been resolved by shifts in demand rather than by 
adjustment of production, Current surpluses are occurring at levels of doctoral 
output which now exceed the normal replacement requirements for university 
staffs. 

Published Reports from University Administrators 

There is no lack of instances of apparent surplus among holders of 
higher degrees in Canada. Anecdotes and public complaints of overproduction 
were occurring in the 1920's, 1930's, 1950's and again at present. The shortages 
due to the unusual demand conditions in the 1960's and during and immediately 
after the Second World War, all have clear concurrent explanations. Certainly 
the history of higher education is consistent with the hypothesis that Canada's 
higher education system, and in particular her graduate education system, tends 
in the long run to produce more graduates than can be absorbed without change 
in occupational patterns. On the other hand, the evidence provided by these 
reports is hardly enough to reject alternative hypotheses, 

A useful starting point for an examination of the historical development 
of this pattern is the formation of the National Research Council in 1917. It 
immediately embarked on a program of scholarships to students willing to study 
in Canadian graduate schools, Seven scholarships in the first year taxed the 
capacities of Canadian graduate schools. | By the mid 1920's some concern about 
the emigration of post-graduate degree holders was being expressed in Canadian 

bons F. T. Rosser, "National Research Council of Canada Scholarships 


for Graduate Students" in Proceedings, NCCUC, Thirty Fifth Meeting, 1959, 
pp. 31-38, 
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newspapers, prompting the National Research Council to undertake to find Cana- 
dian employers for holders of N.R.C. ited At the same time it was 
claimed, that Canadian universities were having difficulty retaining teaching 

staff in the face of demand from industry and government. The reconciliation of 
these apparently conflicting events is a matter for speculation. Canadian graduate 
students may have been poorly informed about Canadian opportunities; Canadian 
universities may have been offering low salaries relative to government and 
industry; industry and government may have preferred to hire more experienced 
employees, or Canadian graduates may have received such poor training in 
Canada that Canadian universities would not hire them, 

In 1934 Ph.D.'s along with much other labor in eee faced difficul- 
ties obtaining their customary forms of employment. The following reply to the 
suggestion of over-production was made then: 

Those. .who (appreciate) what scientific research can contribute ... 
know that there is no real over-production of men with the necessary 
training and capacity for research eee (T)he apparent over-production 
of graduates is just cause for taking stock... 

Following the second World War rapid increases in enrolment, first due 


to returning veterans, then to increasing demands for undergraduate education by 


the young and finally due to a temporary increase in the younger age groups, 


Acne the comments of Henry Marshall Tory in the Tenth (1925) and in 
Appendix E of the Proceedings of the Eleventh National Conference of Canadian 
Universities held in London, Ontario in 1927, There have been commenis else- 
where that migration is an important adjustment mechanism in keeping Canadian 
per capita gross national product at or above 70 per cent of the United States’ 
figure. See Gilles Paquet, "Some Views on the Pattern of Canadian Economic 


Development", in Growth and the Canadian Economy, ed. T. N. Brewis 
(Toronto: McClelland and Stewart Lid. , 1968) pp. 34-64. 


a Proceadine: Sixteenth Meeting, NCCU 1934 Appendix BR. Newton 
"Graduate Instruction in Agriculture", Emphasis in original. Newton notes 


Ph.D.'s applying for positions as laboratory assistants to care for a colony of 
experimental animals. G. S. Brett "Graduate Study in Canada - The Arts and 
Sciences" Appendix A, pp. 29-33 suggests a tendency to overproduce higher 
degree holders, 
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resulted in universities encountering staffing difficulties. 

But in 1958 at the National Conference of Canadian Universities speakers 
were pointing out that they were not then having much difficulty getting staff, 
although the majority of new staff were coming from ebro ta Those difficulties 
which were being encountered were concentrated in the sciences, while unsoli- 
cited applications were concentrated in the humanities and social setentsess 
Unemployment Statistics 

The use of unemployment statistics as evidence for a thesis of secular 
Avera geeinetes of post-graduate degrees, has been discussed by Niland in the 
following terms: 

High level manpower tends to be mobile and thus has the ability, 

mainly by working in lesser capacities, to disguise or at least 

delay detection of a loosening market . 

In spite of this, the data collected in Canada suggest that unemployment 
rates in Canada among recent Ph.D. graduates have risen recently, from virtually 
nil to 2 per cent in 1969-70, 6 percent in 1970-71, and 5 percent in jonlen2e 
The surplus of Ph.D.'s in Canada in these years had reached such levels that they 
were no longer able to avoid unemployment. 


For some reason higher degree holders have not avoided unemployment 


by downward mobility into jobs for which they are over-qual ified. 


aie N. A.M. MacKenzie, "Staffing Canadian Universities |" in 
Proceedings of the Thirty Fourth Meeting: NCCU, 1958, p. 53,President 


MacKenzie was referring to the experience of the University of British Columbia, 


?Glin B. Mackay "Staffing Canadian Universities Il" in Proceedings 
34th Meeting, MCCU, 1958, p. 58. At his university, twenty of 25 unsolicited 
applicants were in the humanities and social sciences. The disciplines of the 5 
are not given, 


Nehn R. Niland, "Allocation of Ph.D. Manpower in the Academic 
Labor Market," Industrial Relations 2(May 1972): 141. 


Gone Appendix A on Data for sources and further discussion. 
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When the demand for higher degree holders slackens, assuming no upward 
shifts in demand in other sectors, either doctoral graduations or migration rates will 
have to adjust in order to avoid a continuing local surplus of higher degree holders. 
Since 1948, shifts in demand seem to have been more important than reductions in 
doctoral graduations in halting over-supplies and preventing further under-employ- 
ment of higher degree holders. 

Production in Relation to Age Group and University Staff Replacement 

Doctoral output in Canada shows little sign of slowing as a result of 
demographic limitations It has risen, as a proportion of the age group 25 to 29 
years of age, in all decades since 1920, except for the 1930's. ° Doctoral output 
per annum has also grown as a proportion of reported teaching staff in Canadian 
universities. Annual doctoral graduations have recently been exceeding 5 percent 
of teaching staff in @anadeaa University replacement rates for teaching staff range 
from 1.5 to 2,0 percent of staff per annum and are not expected to rise, 0 Any 
current surplus is occurring therefore at higher rates of production relative to 
university staff replacement requirements than previously. i 

Application of the Blank and Stigler Model 

The Blank and Stigler model, which was discussed in the previous chapter, 
gives a simple test for the existence of surplus or shortage. In this section this test 

ooee Appendix A, Table A-9, The omission of foreign students from 
Canadian population figures biases these proportions upwards tempering any conclusion 
to be drawn from them. 

Boe Max von Zur Muehlen "The Ph.D. Dilemma in Canada: A Case 
Study" in Canadian Higher Education in the Seventies, Sylvia Ostry, editor, 
sponsored by the Economic Council of Canada (Ottawa: Information Canada, 

1972) 77=131'. 
Minid. 
1] 


_ This conclusion is unaffected by the adjustment of teaching staff data 
for changes in definition. 
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is applied in order to support the contention that surplus does exist in this market. 

Tables 2.1 and 2.2 present data on the salaries of graduate degree 
holders and of junior academics in Canada relative to wages in manufacturing in 
Canada. These data enable the Blank and Stigler model to be applied to the 
Canadian case. In cases in which the ratios are rising the model suggests that a 
shortage of higher degree holders exists in the short-run relative to manufactur- 
ing labour. A relative surplus of higher degree holders is suggested when these 
ratios fall over time, 

The drawbacks of this test are quite severe and bear repeating. It is 
necessary to assume that the change in relative salaries reflects an actual 
difference between quantity demanded and quantity supplied which occurred 
some time earlier. This lag has been assumed to be zero for purposes of discus- 
sion but Bumas has raised considerable doubt regarding this timing. 4 In order 
to use these data to show the existence of shortage or surplus it is necessary to 
assume that relative wage increases (decreases) are necessary for excess demand 
to be positive (negative). The adjustment mechanism might not be this well 
behaved although it is common to assume it so. In addition it might be that 
manufacturing labour is in surplus, not that higher degree holders are in shortage. 
Furthermore there could be quality changes in either or both of manufac turing 
labour or higher degree holders and these will change relative wages without 
implying excess demand (positive or negative). /° In addition there may be 
restrictions on entry to some of these professions such as university teaching or 
engineering which do not apply to others and which also do not apply to 

eae "The Economics of Engineering and Scientific Manpower: 
A Comment," Journal of Human Resources 3 (Spring 1968): 246-252. 


cee W. Lee Hansen, "The 'Shortage' of Engineers", Review of 


Economics and Statistics, Vol. 43, No. 3 (Aug. 1961) p. 253. 
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manufacturing lean The base period is always arbitrary, as Bowman also 
points out, but steady relative salaries do require a considerable amount of 
coincidence of events if they are not to represent some kind of equilibrium, 
Average weekly wages in manufacturing were chosen for use in this 
test rather than average weekly earnings because they include only hourly paid 
labour, not professional income and because starting salaries and university 
salaries also exclude other income. Average Weekly Wages in Manufacturing 
is published in Statistics Canada, Prices and Price Indexes Cat. No. 62-002 
Monthly and both earnings and wages are published in Statistics Canada, 


Employment Earnings and Hours, Cat. No. 72-002 Monthly. The two series 


are compared below: 


Weekly Wages Weekly Earnings 

in Manufacturing in Manufacturing 

Year (Current Dollars) (Current Dollars) 
196] 74.45 S155 
2 1070 84.00 
3 impose 86.90 
4 82.96 90.42 
a 86.94 94.78 
6 71,69 100.16 
7 96.84 106,54 
8 104,00 114.44 
9 1 i eee 122,97 
1970 I low LoZa75 
] 130.16 143.99 
2 141.47 156,10 
3 152.60 167,48 
197371961 2205 2.05 


Both series increased by similar proportions over the period under consider- 
ation. 
Average weekly wages are calculated for hourly rated wage-earners only. 


This statistic is no longer tabulated as part of the monthly survey conducted by the 


1 bide p. 253, N.10. and Bowman, "Educational Shortage and Excess", 
op.cit. p. 453, 
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Monthly Employment, Payrolls and Labour Income Section of the Labour Division 
of Statistics Canada. It is now calculated. Average weekly earnings includes 
the incomes of salaried workers in manufacturing. 

From Table 2.1 on salaries at universities the following general conclu- 
sions may be drawn. A relative shortage of academic staff existed at the close of 
the second world war. Following 1947-48, however, this relative shortage 
changed to one of relative surplus until 1956-57, In the later half of this period 
the indications of relative surplus are not clear and the ratios fluctuate within a 
relatively small range. The data suggest that from 1956-57 to about 1961-62 
there was a relative shortage of academic staff. Recall that universities were 
recruiting abroad at that time. The ratios decline following 1961-62 indicating 
a relative surplus, until in 1963-64 a period of shortage begins, ending in 1967- 
68. Relative salaries remained constant until 1970-71 suggesting equilibrium in 
the market, In 1971-72 relative salaries in universities fell suddenly suggesting | 
that surplus had emerged for university teaching. 

The data sources for these tables are discussed in Appendix A, A great 
deal more reliance may be placed on the series underlying Table 2.1 than those 
underlying Table 2.2. In particular, the starting salaries series have been 
constructed from two different sources and neither of those sources are very 
reliable, 

Despite these drawbacks, Table 2.2 appears to support the general con- 
clusions drawn from Table 2.1. Furthermore there are differences in the behaviour 
of different faculties and of different levels of degree. 

For masters' degrees a relative surplus is indicated in science, business 
and engineering between 1960 and 1961, In engineering this condition appears 
to last until 1964, With the exception of engineering, pant its degree starting 


salaries reach a high point relative to manufacturing wages in 1962, This brief 
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TABLE 2,1 


RATIO“ OF MEDIAN SALARIES BY RANK AT i? CANADIAN UNIVERSITIES 
TO AVERAGE WEEKLY WAGES IN MANUFACTURING IN 
CURRENT DOLLARS 
1945-46 TO 1971-72 


ooo 


Year All Ranks Asst't Prof, Lect. & Inst. 
sc wt aS Rs Be ie ee a ee 
1945-46 2.18 107, 1337 

47 DeLee 1.93 be 4il 
48 2,04 1.86 1738 
49 187 1373 1.26 
1949-50 L/S 1.66 23 
ei 1,84 1.67 1525 
52 187, eve 130 
53 1.74 aes: rake 
54 17 1.60 1.16 
55 1,82 1.62 27 
56 Thatch, ned, Ned. 
5/7 Tec2 1.60 13:26 
58 1499 [Pars} 123) 
oY Leth 1792 1.48 
1959-60 ZV? 95 WeDo 
6} PAS 1.98 1555 
62 2225 1.99 56 
63 Pa Gee 1.95 ie 50 
64 Ze20 1.94 155 
65 2e24 1.94 1.56 
66 Mee PAE 1.98 1.58 
67 2.34 2502 1.60 
68 2.40 Zor 1.63 
69 Ze 2200 1.61 
1969-70 71888) 2.06 1.62 
7 237 7a 5) 1.61 
7 Zoot 1.98 1.54 


a 


a. Since wages are for calendar years and salaries data are for academic years, 
wages data for the calendar year in which the academic year starts are 
divided into salaries data. Hence wages data for 1963 were divided into 
salaries data for the academic year 1963-64. Wages data may contain 
overtime, Annual academic salaries were divided by 52, 


b. See source Table for the institutions involved. 


Source: Appendix Table A-10, and Canada Statistics Canada, 
Prices and Price Indexes, Cat. No. 62-002 (Ottawa: Information 


Canada, various years). See also Employment Earnings and Hours, 
Cat. No. 72-002 Monthly, 
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relative shortage is followed by a relative surplus ending in 1964. All faculties 
exhibit a relative shortage of masters' degrees following 1964 or 1965, but this 
shortage ends in a variety of years. For business, engineering and education the 
shortage of masters' degrees ends in 1968, and the subsequent relative surplus 
carries on until 1973, Education recovered in 1971 but has subsequently returned 
to surplus. In social work the relative shortage does not end until 1971 but the 
two subsequent years have shown surplus. In agriculture the relative shortage ends 
in 1969 but reliable data are not available after 1970. In science the relative 
shortage ends in 1967, earliest of all, and the ensuing surplus continues until 
1973. In arts, the relative shortage disappears between 1966 and 1967 but re- 
appears between 1967 and 1968, The subsequent relative surplus in arts is 
interrupted between 1969 and 1970, All faculties suffer a relative decline in 
starting salaries of masters' degrees between 1972 and 1973 and, for all except 
social work, this is a sharp decline. 

Over the period 1960 to 1973 relative starting salaries of masters’ degree 
holders in social work have risen. In business and arts the decline is moderate at 
5% for business and 10% for arts. For masters' degree holders in science and 
engineering relative salaries have fallen considerably, by 20% in science and by 
24% in engineering. Data for education and agriculture are not available for the 
whole period. It does appear that the practical arts have been better able to 
resist fluctuations in their relative salaries than have the technological fields. 

For doctorates, data for the early 1960's are scarce. Doctorates in 
science show a relative shortage from 1961 to 1964, when masters' degrees in 
science tended to be in relative surplus. In engineering, doctorates show sharp 
fluctuations in relative salaries, declining from 1961 to 1962, more than regain- 


ing the decline between 1962 and 1963, and then declining until 1965. 


‘ie 
BD co 


ie ry . a's 
tal Gant (TA, .8eF! 4 
ae us 


_ J a 
aa ab j i = L : 
awvi hive 
if = —_ rc ~ 
7 ; be 
7 F i 
4 ve f > : F VE 
~ we | A : a S44 er eos : 7 Y 
¢ ; ¥ r id i] wis £ , . : af a q Pies ; 
wa ‘ a t ‘ 4 a! 7 ior’ aie . tr 
stir Sa Peat MY! 
| i a eo ee 
LW iyottoe’ fi: aware y Wet ie we 
; i OP Gere ns + a) 
5 fe Ri 
til AVES RET lip tinvge 
; : : ao ns i ; " : q 4 P ‘ 
_ p > } Poe ae [ Unie ji 
} a i yan + one f ey. : ie Hoetee js 
v . : - j ‘ a jee 
' 
. a } i sits ch viel 
2 ; tal ex be bres yf aac t 
- x Ce | 
‘ mLey be Tbe 
‘J ve | + We 33 i Mh : in * ' we) 


¢ 4 ’ f ; 
ey ha th 
a eS. | os 
, 


| . + toe 
iglgnte Te aitialon gad : v0 fcting a 
ee : oe aot 
Down pnts athe & uid Oi i roadie tala 


ae ee 


(od brew ecresiod ph GMOS sat) eee saollet 4 of wi oles gyi te ae 
| i Sis ; a 
wT Ss yar THD! we i) use ‘1 Site od abd ot es aie ny 6 


Pa 


- 
y i ¢ : ry 
4 1 tr at A - 
if a oT 
I - : e y als Oat ' Yes 
. q , i ‘ 
Te. ues 
‘ ' e j 7 { <= Lf -% ’ 


(a esiniotoon «of wmanligts al owe: Nan 
Ig 


(20 1 oF id Me ) r ris as bila oh 


\ 2965.8 ri : 
a Le if a ore nites ‘orl lo ie ser Niche SH8 cab ped 
F * a, fy ) 7 Ww 
if . 7 *y 7 ’ 
: ‘s a om 


o4 
vy i 


During the late 1960's relative salaries of doctorates all show a decline, 
indicating the onset of relative surplus. The 1973 data are the lowest relative 
starting salaries for doctorates observed. In science this decline commences in 
1964 and is interrupted between 1966 and 1967, By 1973 relative starting salaries 
for doctorates in science had fallen below those for masters’ degrees in social work, 
In engineering the decline in relative starting salaries of doctorates did not get 
started until 1968, Between 1965 and 1968 doctorate engineers saw their relative 
starting salaries fluctuate. In 1968 these relative salaries almost regained their 
1963 high, but they have been rapidly eroded since then. In arts, doctorates 
managed to avoid the onset of decline until 1968, the year in which their highest 
observed relative salary occurred. Since then doctoral starting salaries fell to 
reach their lowest observation. In agriculture and education only scattered 
observations are available but the general trend is confirmed, 

The considerable shift against technological fields of relative salaries 
should dissuade students from enrolling in these fields and should encourage 
employment of those graduating in these fields in future. In 1973 the Canadian 
Association of Graduate Schools reported: 

In the pure, applied and life sciences the number of doctoral 

students decreased from 6188 students in 1971/72 to 5783 students 

in 1972/73, which is a drop of 6.5% in one year. A similar trend 

is noteworthy in the master's programs from 8483 students to 8257 

students, representing a decline of 2.7%. ... 

Over the last four years the number of doctoral students in the social 

sciences has increased from 2852 students in 1969/70 to 4169 students 

in 1972/73, a percentage increase of 46%. ... Similarly at the 


master's level of studies, during the same period the numbers 


increased from 13756 to 18142, an increase of 31,8%, 19 


lo Gencaian Association of Graduate Schools "Statistical Report 
October 1973 }'Compiled by H. H. Jacobs, Analyses by H. H. Jacobs and 
R. A. Lebrun (Winnipeg: University of Manitoba, 1973) mimeo p, ii. 
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These observations raise more questions than they answer. As has been 
observed above, the relative price change method of detecting surplus or shortage 
has little appeal as an explanation of events. It is encouraging to note that there 
have been relative price changes which roughly accord with the conventional 
wisdom, In addition, the evidence suggests that the case of relative surplus, in 
the Blank and Stigler sense, has been observed in the sal 

This application of the Blank and Stigler model has confirmed that a 
relative surplus of higher degree holders, and of university teachers, had 
developed in Canada by 1973, The problem of explaining this phenomenon 
remains, In attempting to construct an explanation, data from the late 1940's 
and 1950's as well as the early 1960's may be useful because similar phenomena 
occurred during those times. 

ie these results should be interpreted with caution. If the elasticities 
of supply and demand are lower for higher degree holders than for manufactur- 
ing labour, then, although absolute wages rise by similar proportions in both 
markets, the proportional expansion in numbers supplied at constant wages 
necessary to maintain fixed wages would be smaller for higher degree holders 
than for manufacturing labour. One may not easily translate relative shortage 
or surplus into a numerical shortage or surplus at some salary or wage level. 


Also these data are not reliable indicators of the timing of the onset of shortages 
and surpluses if there are any lags in salary movements. 
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CHAPTER 3 


TREND AND PATTERNS IN HIGHER EDUCATION IN CANADA 

The previous chapter concluded that surpluses have been frequent 
phenomena in the market for higher degree holders in Canada. Chapter 1 
suggested that a model is necessary to an understanding of surpluses. This 
chapter discusses the available data and draws conclusions relevant to the 
structure of a model. 

Universities are the central institutions in the market for higher degree 
holders. They are important employers of higher degree holders and an 
important source of new higher degree holders. Undergraduate enrolment is 
proposed as a measure of the output of an aggregate production relationship in 
which graduate students and teaching staff are assumed to be substitutable 
inputs. 

lt is argued that this technology is used efficiently because universities 
seek to maximise their research output by converting any surpluses from 
production into research. A review of the trends and patterns in the available 
statistics about universities is undertaken using this hypothetical framework. 

The second most important agent in the market for higher degree holders 
is the graduate student. An analysis of the net income received by graduate 


students is provided. It is argued that this payment may be considered as a 


43 


>. 
= 
‘ 
4 
a 
f 
4 
‘ 
7 
ty 
~ 
i 
a 
s 
x 


, oF 
| Pi 1 tHe 
{ : 
I 1 @ 
as 
: a ae 
‘ a * 
i we ny iy ‘ % 
is ’ 
\ 
t 
eA : c 88 | ‘ ort le a 
; ‘ 
5 b= Sit 
~~) 2 ' 
ml at 
4 
i 
‘ 
« 
£4 ’ 
=a } 
PT 
i 
| - 
ait é ? P " ¢ 
* 
; - ~ 4 
; { : . 
; B ic nel 
2 ‘ory 
~ 


1 af Sah ] satiie 


7 iv 
2 Sa a ™ pe 
, uy 


Tis io 
ft nae Ur 7 ° 
= on oe , 
= nie 


' 


i 


ie ) 
‘sed att tod bata <4) 


did. sleds 7 sie sth 


1, an) a . 
wells oe ait 


= #49 be pa 


- ‘ 
oa 
it 
hiv 


Ae 


bys 
: 


o ah 


a 


6 7 


SEN a i. 


44 


factor payment. 


The Outputs and Inputs of Canada's Universities 
Conceptual Framework 

In order to study higher education in Canada some organising 
framework must be used. The framework selected views universities as 
producing their output within a given aggregate production function. Most of the 
subsequent discussion is devoted to the nature and quantities of inputs and output 
for this production function. 

This organising framework depends for its viability on the 
existence of a single measure of university output. Universities usually use full- 
time equivalent undergraduate years to measure their level of activity. This | 
measure has been adopted for the present study. 

Undergraduate enrolment is actually used as a proxy variable for 
the level of activity of universities. For every undergraduate enrolled a 
university makes available a variety of resources such as lectures, libraries, 
tutorials, professional time, etc. Whether or not the student makes use of these 
resources depends very much upon the motivation of the student and does not 
materially affect the level of activity the university must support. Full or empty, 
libraries and lectures absorb almost the same volume of resources. For each full- 
time equivalent undergraduate student a university must provide a given quantity 
of educational resources. Full-time equivalent undergraduate enrolment is an 
effective proxy measure of the quantity of these educational resources made 


available in a year. 
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This framework makes the increment in intellectual achievement 
attained by a student a function of the quantity and quality of the educational 
resources provided by the university and of the effort provided by the student. 
Hence the university cannot be held totally responsible for the failures or 
achievements of its students - the effort of those students is not fully within the 
control of the university. 

Graduate student enrolment years are viewed as both output and 
input units. The hypothesis is advanced that the marginal undergraduate 
enrolment years lost by devoting resources to an additional graduate student are 
less than the marginal gain obtained from resources freed by graduate student 
activities. Therefore the model treats graduate students as a 'net' input into the 
production of full-time undergraduate years. 

Other inputs include capital equipment and teaching staff. Non- 
academic staff are an input but no data on them has been collected. 

Such a view does not ignore research, community services and the 
host of other activities university people like to define as their own. Those 
activities are treated as means of disposing of the surplus from the activity of 
providing educational resources (where they are separable from the provision of 


educational resources). In non-profit institutions the incentive role of profits is 


heneieare students receive payment from universities and this may be 
construed as a factor payment net of costs imposed. They are used to teach and 
provide clerical support services and have been credited with absorbing much of 
the additional teaching loads imposed on the universities after World War II. 
On the other hand teaching staff have grown faster than undergraduate 
enrolment and graduate enrolment has grown faster than either since the 1920's. 
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transferred to perquisites such as time for research, academic freedom and 

Pane : , Rapes 
monument construction. There is no reason to assume from this that maximising 
behaviour is absent. Research is the desired form in which universities take the 
surplus from their responsibility to provide educational resources to undergraduates. 
Because they can keep this surplus they are motivated to use the technology 
efficiently although this will not necessarily be apparent in total resource use 


because some resources are used for research only. 


Data 


Because of limitations in the data the statistical sections of this 
chapter deal with full-time and part-time enrolment rather than with full-time 
equivalent enrolment. The annual rate of growth of full-time undergraduate 
enrolment in Canadian universities averaged 4.9 percent from 1919-1920 to 1972- 
73. From 1919-1920 to 1932-1933 the annual rate of growth was 3.1 percent and 
fell to 0.9 percent between 1932-33 and 1942-43. Subsequently the average 
annual growth has been 6.8 percent. 

The post-war period can be divided into two periods. The first of 
these, which lasted from 1943-44 to 1951-52, isreferred to as the veterans’ bulge. 
Spurred by federal government assistance, covering fees and living allowances, 


veterans flooded into Canada's universities after the second world war. Enrolments 


: See for instance Armen Alchian, "Private Property and the Relative Cost 
of Tenure” in The Public Stake in Union Power, edited by Philip D. Bradley 
(Charlottesville: The University of Virginia Press, 1959), 
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of 38,376 in 1944-45 reached a peak of 79, 346 three years later in 1947-48. 
They then declined to 59,849 by 1951-52. 

The post-war enrolment boom made itself apparent when the 
increase in enrolment accelerated to a higher rate following 1953-54. The 
1952-53 to 1953-54 increase was 1.9 percent and was followed by a 6.3 percent 
increase in the next year. A glance at Figure 3-1 will confirm that this new rate 
of increase remained quite stable until 1967-68. 

For historical perspective some participation rates based on 
population estimates for 20 - 24 year olds and full-time undergraduate 
enrolments have been Palculersdia For 1921-22, 1931-32, 1933-34, 1936-37 
and 1941-42 this participation rate remained between 3.3 percent and 3.6 
percent, unaffected by the depression. It rose to 15.2 percent in 1967-68 and 
remained steady at about that level until 1970-71. 

Sheffield noted in 1955 that if veterans on allowances were 
excluded from full-time undergraduate enrolment then the resulting figure 
amounted to a rising proportion of births in Canada 18 - 21 years earlier. From a 
value of 3.5 percent in 1943-44 this proportion had reached 7.0 percent by 


1954-55 = 


Spano anion in the first-half year of the academic year was used. 
Estimates from Dominion Bureau of Statistics. The age group was conveniently 
available and is not the most suited to this purpose. 


fe F. Sheffield, “Canadian University and College Enrolment 


Projected to 1965" in Proceedings of the National Conference of Canadian 
Universities, 1955, pp. 39-45. 
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The early part of the post-war enrolment boom appears to have 
been the product of rising participation rates. In the late 1960's a bulge dating 
from the second world war has contributed to rising enrolments while 
participation rates remained steady. 

To summarize, the undergraduate enrolment of Canada's 
universities has grown in four stages. Until 1943-44 participation rates were 
stable and demographic changes predominate. The veterans' return was followed 
by a period of rising participation rates until 1967-68 when a period of stability 


commenced, 


An Induced Change in Factor Proportions? 

Until the end of the second world war Canadian universities had 
not faced demands for wide participation in undergraduate education. There had 
been times, particularly during the depression, when they had expressed 
dissatisfaction with the abilities of the students enrolled. They had never been 
faced with undergraduate teaching responsibilities of sufficient scale to divert 
their members from the pursuit of scholarly work. The return of the veterans was 
their first experience of such a flood of students. Fears were expressed that there 
would be a period of ten years, including the war, of aridity in scholarship in 


Canada, 


Dene *Report of the Committee on Post-Graduate Studies” in the Twenty 
Second Meeting of the National Conference of Canadian Universities, 1946, 
comments of Professor Wallace. 
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By the time of the twenty-fourth meeting of the N.C.C.U. in 
1948 an approach to this dilemma had been worked out. Graduate students and 
graduate education were the key to maintaining the scholarly activity of 


"used to relieve the 


Canadian university teachers. Graduate students were 
. : : He. or 
instructional and clerical load of present faculty members." In addition, rather 
than risk public disfavour by refusing to enrol the less capable students, it was 
suggested that universities should emphasize graduate work, the screening of 
enrolled undergraduates for graduate work and research, and the encouragement of 
the more capable students by providing special facilities for honours students. 

In the event, post-graduate students among the veterans 
absorbed a great deal of the load imposed on universities by the post-war influx of 

8 : d ' ; . 

undergraduate student veterans. These clerical and instructional duties appear to 
have been concentrated in junior undergraduate courses. The practice has 
continued in the post-war period. 


A precedent for these practices had been noted in 1934, when it 


was pointed out that the majority of instructors in some first year courses at 


aw . Burton Hurd, “Report of the Committee on Graduate Studies" in 


Twenty-Fourth Meeting of the National Conference of Canadian Universities, 
1948, p. 22. 


sb A. M, McKenzie ‘Presidential Address', Ibid., p. 15. 


Bee Canada, Dominion Bureau of Statistics, The Canada Year Book, 
1947 (Ottawa: King's Printer and Controller of Stationery, 1947), p. 290. 
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Columbia and Harvard were studying for their pHiDetea Such procedures may 
have been adopted in Canada before World War II but this was not revealed in 
the literature reviewed. The research assistance function of graduate students was 
concentrated in the sciences perhaps because the activities of the National 
Research Council subsidize the employment of graduate students as research 


assistants, 


University Inputs 

All of the inputs universities use in providing educational resources to 
undergraduates have to be bought in the market in competition with other 
employers. Universities do not have to purchase out of their own budgets all the 
graduate student services which they use. Some are provided freely; some are a 
result of outside support and some budget sources are tied to graduate student 
support. The total Eudgel measures the capacity of a university to purchase 
inputs. Its operating budget indicates the choice of the university in the 


allocation of its budget between currently used inputs, such as teaching staff, and 


acer Sixteenth National Conference of Canadian Universities, 1934, 
pp. 25-26. The effect on the quality of undergraduate instruction of 
introducing graduate student instructors is a matter for controversy. Those who 
argue that the most experienced and senior scholars ought to instruct the junior 
courses cannot have found much comfort in the new practice. 


10 


See F. T. Rosser, “National Research Council of Canada Scholarships 
for Graduate Students" in 35th National Conference of Canadian Universities 
and Colleges, 1959, p. 31. Also A. W. Trueman, “The Canada Council 
Scholarship Scheme," ibid., p. 39 - 47. 
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investment in physical capital, as well as the restrictions imposed by the sources 
of funds. 

The growth of operating budgets is closely bound up with the sources of 
operating budgets and we therefore devote attention to the sources as well as to 


the size of operating budgets. 


Operating Revenues 

University operating revenues have grown from $9 million in 1921- 
22 to $40 million 1950-51 and $897 million in 1968-69. In 1930-31 Canada's 
universities' operating revenues constituted 0.297 percent of Gross National 
Product at market prices. This declined to 0.225 percent by 1950-51 and then 
rose rapidly to reach 1.127 percent by 1967-68. Total expenditures on all 
education in these years were 3.8, 2.6 and 7.6 percent of GNP, romechive abe 

University ee revenues have risen at a faster rate, since 
1950, than either gross national product or total expenditures on education. At 
the same time government, as a source of those revenues, has increased its share 
relative to student fees and other sources, which themselves rose by more than ten 


times. Government and students together contributed 90 percent of university 


LI cuoreet for these data are given in Appendix A. There are some 
difficulties in comparing university operating revenues over time. Up to 1953- 
54 coverage is not universal, including only the larger universities and many of 
the colleges of Canada. After that time estimates are included for non-reporting 
institutions. Thus the increase since the 1950's is overstated. 
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operating revenues in 1968-69, up from 70 percent in 1931-32. 


Revenues from Governments 

Governments have played a large part in the financing of 
universities in Canada. If university sources of income for operating 
expenditures are classified into government, student fees, and other sources 
(including endowment income) we observe quite a considerable shift over the 
period 1921 to 1969, Ls At the beginning of this period government supplied 
almost one half of universities’ operating income. By the end of the 1940's this 
had fallen to just over 40 percent. It then rose, reaching over 70 percent by 
1968-69. The rise in government contributions from 1951 to 1966-67 was 
propelled by federal per capita grants direct to the universities in amounts which 
rose from $0.50 per capita to $5.00 per capita in 1966-67. These were 
distributed within each province according to enrolment, so that universities in 
provinces with a large enrolment per capita of population received relatively 
small per student grants. From 1952-53 Quebec universities were forbidden, by 
their provincial government, to accept the grants, a restriction which was broken 
by one university in 1958-59 and by two in 1959-60. From 1960-61 the federal 
and Quebec governments reached a tax-sharing agreement by which Quebec 
universities thereafter received the equivalent of the federal per capita grants. 


From 1966-67 the federal government transferred cash and taxing powers to the 


Iecee Appendix A, Table A-17. 
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rest of the provinces and withdrew from per capita grants itself. The yield of tax 
transfers of four points on the personal income tax and one point of corporation 
tax is adjusted to the greater of $15 per capita of the provincial population or 
50 percent of the recognized operating costs of post-secondary education. High 
enrolment provinces were thus better provided for than under an expansion of the 
previous scheme. Once the 50 percent option is used, a province cannot revert a 
the $15 per capita option. Since 1966-67 the federal government has also 
contributed to research in universities through its departments and agencies. 

The growth of recognized operating costs has exceeded the growth 
in yield of the personal income tax since 1966-67, iE so that these arrangements 


are again the subject of federal-provincial discussions. 


Revenue From Fees 
Student fees constituted 20 percent of university operating income 
in 1921 rising to 30 percent in 1943-44, Demobilized veterans who wished to 
extend their education had all ordinary fees paid and received a modest weekly 
allowance. Under this stimulus fees income rose to 40 percent by 1951-52. In 
1951-52 federal per capita grants to the universities began and governments 
increased by 12 percent of the total their share of university operating revenues. 


Continuing increases in this programme and subsequent transfers of taxing powers 


oe John B. MacDonald et al, The Role of the Federal Government 
in Support of Research in Canadian Universities, Science Council of Canada, 
Special Study No. 7 (Ottawa: The Queen's Printer, 1969), p. 73. 
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to the provinces beginning in 1967-68, so raised the government contribution 
that students were contributing only 18 percent to current income by 1968-69, 
Systematic data about levels of fees have not been collected. 

Fees in arts grew from between $30 and $60 to between $100 and $200 in the 
thirty years prior to 1939, Fees in professional faculties were somewhat higher. Me 
In 1966-67 undergraduate fees in arts and science ranged from $300 to $700, with 
the median falling about $475. Professional faculty fees were slightly higher, 
fees for graduate study were often lower (Range: $200 - $675; median about 


$400). !° 


Revenue from Philanthropy and Estates 
Other sources of university operating income have declined 
relative to government and fees as taxation reduced the large estates and yields 
on endowments failed to keep pace with enrolment growth and inflation. 
Miscellaneous non-endowment items make up the bulk of this source and their 
variation is not easily explained. In the post-war period governments have 
driven church philanthropy out of universities almost totally. There may have 


been a consequent loss of flexibility and variety in the educational resources 


ne E. McNeill, “The Increasing Cost of Education” in Eighteenth 
National Conference of Canadian Universities, 1939, pp. 12-18. 

eanticy Dominion Bureau of Statistics, Tuition and Living 
Accommodation Costs at Canadian Degree-Granting Universities and Colleges, 
1966-67, Cat. No. 81-219 (Ottawa: Queen's Printer and Controller of 
Stationery, 1966). Available as a special statement in 1965-66 and annually 
thereafter. 
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available to Canadian undergraduates. 

Similar university revenue and expenditure data have also been 
analyzed by Stager. He examines these data by region and calculates price 
: pa sre 16 
indexes and real costs for the period since 1941. ~ He also analyzes current 
expenditures data, which indicate the disposition of funds, and finds that the 
expenditure category 'research' has not expanded relative to ‘instruction! 


since 1941. 


Teaching Staff 

The simplest means of evaluating the growth in operating inputs is 
to count teaching staff. This procedure may be misleading because the quality 
and hours of teaching of staff may have changed over the period and because there 
are other current inputs not accounted for. 

Data on university teaching staff from 1919-20 to 1972-73 contain 
so many changes of definition that they cannot be used to estimate the growth 
rate of teaching staff over ree This limits the discussion severely. 

A glance at Figure 3.1 above indicates that, after a proportional 


correction for changes in definition by a constant vertical shift on the log-scale, 


ineuia A. A. Stager, “Allocation of Resources in Canadian Education” 
in Canadian Higher Education in the Seventies, edited by Sylvia Ostry, sponsored 


by the Economic Council of Canada (Ottawa: Information Canada, 1972), pp. 
201-238, especially 210-219, 


lasee Appendix A, Table A-14. 
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teaching staff seem to have grown slightly faster than undergraduate enrolment 
for the period 1919-20 to 1972-73. The average staff to student ratio seems to 
have increased slightly. Of course any change in average teaching hours during 
this period would modify the implication for university input-output ratios. 

Meltz has shown that since the late 1930's there has been a shift 
in the composition of university staff at 17 institutions in errcdaree Full 
professors declined from 37 percent of full-time teaching staff in 1937-38 to 21 
percent in 1966-67. Lecturers and instructors also declined from 22 percent to 
15 percent, but were temporarily 33 percent in 1946-47, Assistant professors and 
associate professors made up rising proportions of full-time teaching staff during 
this period. Most of the response of staff to the 'veterans' bulge seems to have 
been in lecturers and instructors. 

Using the available data for 1963-64 to 1967-68, during which 
time neither series changes definitions, it is possible to calculate average and 
marginal staff to student ratios. For the first three periods the marginal staff 
student ratio was one or two hundredths below the average of 0.08. For the last 
two intervals the marginal ratio rose to at least 0.1 and the average staff student 


ratio rose towards 0.09. 


11 


eee Noah Meltz, "Report of the Salary Committee, 
Association of University Teachers Bulletin, 16:1, p. 29. 
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Graduate Student Enrolments 

An analysis of the behaviour of graduate enrolment in Canada is 
given in some detail in Appendix A and is not repeated here. Graduate | 
enrolment has appeared more volatile than teaching staff or full-time undergraduate 
enrolment. Its largest declines have occurred from 1939-40 to 1942-43 and from 
1949-50 to 1951-52, Vy 

Most interesting is the fact that graduate enrolment was rising 
between 1919-20 and 1932-33 at a rate of 10.2 percent per year, only 1.5 
percent per year less than its growth rate from 1942-43 to 1972-73. In other words 
there has been no sudden increase in the long-term rate of growth of graduate 
enrolment comparable in size to the doubling of the rate of growth of full-time 
undergraduate enrolment. 

Full-time and part-time graduate enrolment was 1.8 percent of 
full-time undergraduate enrolment in 1919-20. This proportion rose to 3.5 percent 
by 1923-24 and remained below 4.0 percent until 1929-30. Full and part-time 
graduate enrolment rose to 5.2 percent of full-time undergraduate enrolment in 
1933-34, apparently less influenced by the depression than full-time 
undergraduate enrolment. It remained a stable 4.5 percent of full-time 


undergraduate enrolment until 1940-41, when, at the outbreak of the world war, 


Op RaR as and expectations of veterans’ assistance after the war, but 
not conscription, may be associated with the decline from 1939-40 to 1942-43. 
Conscription in Canada did not commence until the autumn of 1944. In the case 
of the Korean War, the association may be fortuitous. The decline in graduate 
enrolments from 1949-50 to 1951-52 coincides with the departure of second world 
war veterans from the universities, 
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it fell to 3.4 percent (1942-43) but had recovered to 4.6 percent by 1945-46, 
By 1949-50 full and part-time graduate enrolment had reached 7.6 percent of 
full-time undergraduate enrolment and remained in the range 6.8 percent to 7.9 
percent until 1959-60. A change of definition involving the treatment of the 
licence degree occurred in 1961-62, Thereafter full and part-time graduate 
enrolment exceeded 10 percent of full-time undergraduate enrolment, reaching 
15 percent in 1968-69. 

Participation rates for graduate students for selected years were 
calculated by comparing total full and part-time graduate enrolment with the 
population aged 25 - 29 years. In 1921-22 full and part-time graduate enrolment 
amounted to only 0.08 percent of the population aged 25 - 29 years. By 1932-33 
this figure was 0.21 percent. There followed an uneven decline to 0.13 percent 
in 1942-43 and a spectacular rise during the veterans' boom to 0.48 percent in 
1949-50. This value fell back to 0.38 percent in 1951-52. By 1961-62 full and 
part-time graduate enrolment stood at 0.86 percent of the population aged 25 to 
29 years. In the succeeding five years this increased rapidly to reach 2.40 
percent by 1966-67 and 3.13 percent by 1970-71. The absence of periods of 
stable participation rates suggests that variations in the population 25 to 29 years 
of age have never been the outstanding causes of variations in total graduate 
enrolment. However, the population data exclude a large proportion of foreign 
students who were not landed immigrants of Canada. These participation rates are 
biased by this omission by an amount depending upon the variation in the 


citizenship of foreign students from year to year. 
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Total graduate enrolment grew at an average annual rate of 8.3 
percent from 1919-20 to 1972-73. This was 3.4 percent per year above the rate 
of growth of full-time undergraduate enrolment. It exceeds the rate of growth of 


teaching staff by a lesser amount. 


Graduate Student's Net Income 

At the Sixteenth National Conference of Canadian Universities in 
Hamilton in 1934 Dean F. M. G. Johnson of McGill University raised a question 
to which he received no answer. Why, asked Dean Johnson, do graduate students 
need so much financial assistance relative to that received by undergraduates or 
medical students? 

Graduate education yields a low private internal rate of return | 
relative to undergraduate study, when assistance is omitted from the eaUlaonae. 
To achieve a private rate of return closer to that offered by undergraduate study, 
graduate students would require higher levels of assistance than undergraduate 
students. In other words, graduate students would have to be attracted on the 
basis of current consumption benefits. 


Graduate students do receive, on average, a considerable net 
income as a result of undertaking their studies. This net income reduces the 


foregone income cost of graduate studies. For the years 1956-57, 1961-62 and 


baie. is apparent from lower yields of graduate study when assistance is 
included and the higher levels of graduate assistance. See David A. Dodge and 
David A A. Stager, “Economic Returns to Graduate Study in Science, 
Engineering, and Business,” Canadian Journal of Economics V, 2 (May 1972), 


182-198, 
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1968-69 net annual income of graduate students contingent upon their graduate 
enrolment was estimated at $925, $1,201 and $1,626 Mele | The 1966- 
67 estimate of this figure would be $1,150 less $179 ($971) according to Dodge 
and Seaeea In 1972-73 the median income of graduate students in Ontario 


had reached $2,330.7° 


Undergraduates do not appear to receive as large stipends as 
; : 24 

graduate students while their fees tend to be larger. Some clue as to the 
differences in levels of support can be obtained by examining data on federal 
and provincial student aid in Canada. Excluded from these data are aid to part- 
time students, teaching and research assistantships and contracts, hidden fee 
remissions and subsidized board. They include aid provided as loans, grants, 
bursaries, scholarships and allowances. Federal and provincial government aid to 


undergraduate students averaged $475 per full-time undergraduate student in 


1 : ote : 

See Appendix B for estimation procedures and more detailed results. 
Note that these estimates exclude foregone income and income not contingent 
upon graduate study such as part-time earnings. 


aa cit. Appendix obtained from authors. This suggests that their 
study underestimates the income of graduate students and therefore the private rate of 
return to graduate study. They also omit the part-time earnings foregone by students 
while including the part-time earnings received by students, thus biasing their 
results upwards. 


Council of Ontario Universities, "Graduate Student Incomes in Ontario 


1972-73," (Toronto: Council of Ontario Universities, April 1974), Table Il(e). 


24 


Some evidence regarding fees is presented above under University 
Current Inputs. 
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1968-69 and $506 per full-time undergraduate student in 1969-70. The 


equivalent figures for graduate students were $1,198 and $1,170 per full-time 
graduate student, respectively. Alternatively, including full-time and part-time 
graduate students, this aid averaged $853 and $804 per graduate student in these 
years, respectively. 


Of the aid allocated to undergraduates 59 percent was in the form 
of loans rather than the non-repayable grants, allowances, scholarships and 
Bircartetet Only 10 percent of graduate student aid was in the form of loans. 
Since loan repayments come out of later earnings, the above figures should be 
recalculated to give non-repayable current income. On this basis in 1968-69 
and 1969-70, full-time undergraduates received $195 and $208 respectively, 
while full-time graduate students received an average of $1,080 and $1,050 
respectively. 

More recent data for Ontario provide more detailed information 
on the distribution of graduate student Aebnewen Income is defined in this 
source as". . . funds paid to a student by, through, or with the consent of the 


university and which are associated in some way with his/her registration as a 


full-time graduate student. Loans are not included in the definition of 


2 aaitulsied from Canada, Statistics Canada, Federal and Provincial 
Student Aid in Canada, 1968-69 and 1969-70, (Ottawa: Information Canada, 
1972). 


6 e e e . e e 
Grants require demonstration of financial need. Bursaries are given 

for academic achievement and financial need. Scholarships are for superior 
academic standing and allowances are purely in recognition of full-time attendance. 


Z See , 
Council of Ontario Universities, "Graduate Student Incomes in 


Ontario, 1972-73 " 
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Cee These data reveal that 22% of graduate students had no income, 
17% had from $1 to $1600, 12% had from $1601 - $2400, 18% had from $2401 - 
$3600, 22% had from $3601 - $4800 and 9% had more income than $4801 ca The 
distribution of sources is also interesting. 

Of the funds used to support graduate students at all Ontario 
universities in 1972-73, 33% came from university teaching funds, 23% came 
from federal awards, 18% came from staff research grants and the remaining 26% 
came from provincial fellowships (10%), awards based on need (2%), endowment 
funds (7%), university non-teaching service funds (4%), and other sources (5%). 
Teaching funds awards include marking duties and “awards which exceed direct 
remuneration for services rendered." Federal awards include fellowships and 
seholarshipsstrom-tae,@anada Council, N.R. C.,MeR. C., G. 1. D.A., a 


The predominance of university teaching funds lends credence to the hypothesis 


that graduate students are factor inputs for universities. 


University Physical Capital 


Not all the funds universities receive are earmarked for operations 


200: ‘ abies : 
Ibid., p. 1. This definition certainly fits the criterion used in 
Appendix B that income obtained as a result of studying should be included. 


FT Table Il (e). 


ne Table IV (e) and p. 9. 
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or for capital investment. Therefore it would not be wise to ignore the capital 
account operations of universities in a discussion of their budgets. Some of the 
current account budget is available simply because universities decided not to 
purchase additional capital equipment out of revenues. The statistics identify 
capital account revenues by whether they were used to make capital expenditures. 

Current expenditures for capital goods do not reflect resource use. 
Ideally the flow of capital services available to universities should be observed 
over time in comparison to the current services purchased through the operating 
budgets. This flow depends upon the stock of capital goods. For the period 
concerned the best estimate available for these purposes is cumulative 
expenditures of universities on sites, buildings and equipment. As Appendix A 
shows it is a poor substitute. 

The cumulative cost of plant of Canadian universities doubled from 
1921-22 to 1932-33, reaching $200 million in 1961 dollars in the latter year. It 
subsequently declined, reaching a low point of $160 million in 1961 dollars in 
1947-48. Subsequently it has risen ead with the exception of a small decline 
from 1949-50 to 1950-51. In 1967-68 this measure stood at 1,370 million in 1961 
alicia 


The 1961 dollar value of cumulative cost of plant per full-time 


pl cee Appendix A, Table A-15, Note that this data differs from 
Hettich's estimates in recent years and that the more recent data does not allow for 
assets disposed of by universities. See Walter Hettich, Expenditures Output and 
Productivity in Canadian University Education, prepared for the Economic Council 
of Canada, Cat. No. EC 22-2/14 (Ottawa: Information Canada, 1971) p. 74- 
76. 
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undergraduate was $3800/student in 1920-21 and $6250/student in 1932-33. The 
decline to 1947-48 brought this crude measure of the capital-output ratio to 
$5150/student in 1941-42 and, under the influence of the 'veterans bulge', it 
fell to $2000 per full-time Graeradeate student in 1947-48. By 1950-51 
capital expenditures had raised the cost of plant per full-time undergraduate only 
to $2750/student. It subsequently rose to $4050/student and $6500/student in 


1960-61 and 1968-69 respectively. 


Relating Inputs to Undergraduate Enrolment 
Table 3-1 summarizes the data collected on input and output rates of 
growth, If academic staff and graduate enrolments were to be used to explain 
aw SY 
the growth of undergraduate enrolment output, the residual would be negative. 
This does not refute the model suggested above but it does imply that some change 
is unaccounted for in our discussion. Possibilities include the following: 


part-time undergraduate enrolments were omitted from the output measure; 


athe was confirmed by a multiple log linear regression of full-time 
undergraduate enrolment against the logarithms of capital stock (cumulative 
real cost of plant), teaching staff and total graduate enrolment, for the period 
1920-21 to 1968-69. The simple Cobb-Douglas coefficient on the cumulative 
real cost of plant was negative (-0.34) and significantly different from zero, 
while staff and graduate enrolment took significant positive coefficients (0.35 
and 0.42 respectively). Dummy variables were used to account for the effects 
of changes in definition in the teaching staff and other data on the statistical 
relationship. The trend coefficient was negative (~0.03) suggesting declining 
output from fixed inputs. This result suggests that experimenting with functional 
forms which do not predetermine the elasticity of substitution between each of 
the three factors might be fruitful. 
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variations in capacity utilization may have occurred over time. Also, if 
universities do not limit graduate enrolment to the levels indicated for efficient 
production of educational resources for undergraduates, then the data will lie 
inside the production frontier. If graduate enrolment grows relative to its 
efficient level over time the data will indicate declining productivity from fixed 
resource inputs as was noted in the previous footnote. Graduate studies may have 
become more popular with students over time. Declines in the average teaching 


hours of teaching staff would also explain this result. 
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TABLE 3-1 


AVERAGE ANNUAL RATES OF GROWTH OF SELECTED DATA SERIES 
RELATED TO UNIVERSITIES IN CANADA 


1919-20 32-33 42-43 19-20 


to to to to 
1932-33 43-43 72-73 72-73 
Full-time undergraduate enrolment Sal O59 6.8 4.9 
Teaching staff (corrected) A.2 GO £726 OA 
Total graduate enrolment LOe2 ae eg. 1127 §.3 
Cumulated university capital 3 
expenditures” (1961 dollars) 6.1 - 1.6 eT enon 
Civilian labour eee 2.3° 0.8 yy ieee 


“Data for 1920-21 to 1968-69. 


bp ata fom t921 tom 971. 


Source: See Appendix A. Estimates derived from regression of the form 
Iny =a + bt for the inclusive periods stated. 


Where: y = series involved 
tiene OL 
b = 0.01 x average annual rate of growth 
a = constant 
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FIGURE 3-2. Earned Graduate Degrees and Graduate Enrolment 


Canada 1919-20 to 1972-73 
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CHAPTER 4 


A GENERAL MODEL OF THE MARKET 
FOR HIGHER DEGREE HOLDERS 
This chapter presents a model of the relationship between graduate 
education and the labour market in which higher degree holders seek employment. 
This model is used to illustrate some hypotheses about the causes of surplus in the 


market for higher degree holders in Canada. 


Motivation 

The discussion of models of shortages and surpluses presented in Chapter 
1 concluded that a particular case would require a careful analysis of demand and 
supply relations. Chapter 2 suggested that surpluses are a feature of the 
Canadian market for higher degree holders. Some of the components of the model 
were discussed previously. The relationship of the output of educational 
institutions to the labour market was suggested by Hansen and discussed in Chapter 


1. The production function view of universities was set out in Chapter 3. 


Models and Methodology 
In the present study the testing of hypotheses is not the immediate 


objective of model building. Building a model would be justified if the model 
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suggested testable hypotheses. The exercise of model building makes explicit the 
tentative hypotheses of the investigator. If and when sufficient data become 
available, the model makes the testing of hypotheses more powerful and relevant to 


the problem under discussion. 


Highlights of the Model 

A feature of the model is its emphasis on the behaviour of the agents 
involved and, in particular, on the capacity of those agents to change their 
behaviour under changing circumstances. The literature on the market for higher 
degree holders often treats behaviour as a matter of fixed proportions and only 
seldom discusses the changes observed in these Bree erie nea Models which contain 
no mechanisms for the redress of imbalance are likely to predict imbalance. 

The model highlights the fact that the same agents are active in both 
markets and, at least for the case of universities, events in one market may very 
well influence behaviour in another. An example of this is the capacity 
universities have to substitute graduate students for staff in response to changes in 


the doctorate labour market and the market for graduate enrolment places. 


‘ites sentiments derive from T. C. Koopman's "Measurement Without 
Theory,” Review of Economics and Statistics, 29 (1947), 161-172, corrected and 
reprinted in M. Beckmann, C.F. Christ and M. Nerlove, ed., Scientific Papers 
of Tjalling C. Koopman's (New York: Springer Varlag, 1970) 112-131. See also 
T. C. Koopman's Three Essays on the State of Economic Science (New York: 
McGraw-Hill, 1957), Essay Il, "The Construction of Economic Knowledge," p. 142. 


Alan Cartter's predictions have depended upon fixed proportions. 
Richard B. Freeman has included behavioural change in his work. 
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Similarly graduate students may advance or delay graduation, within limits, in 


response to conditions in both markets. 


Model of the Market for Higher Degree Holders 
The model is first presented algebraically. Subsequently the 
interpretation put on each component is explained. The most direct form of the 
model is as a set of excess demand functions. Let: 
(4.1) d(t) = A yp (1) + By -x (t) 
(4,2) s(t) = A. .p (t) + B.x(t) be 


corresponding sets of demand and supply relations. The associated excess demands are: 


(4.3) | y(t) = A.p(t) + B.x (t), 
where y(t) =d(t) - s(t), A= A ae a B=B -B. 
Equation (4.3) gives the general form of the model. Its elements 


are interpreted as follows: 


y (t) is a 2 vector, where 


yl(t) = excess demand at time t for graduate students in 
universities 
y2(t) = excess demand at time + for new doctorate holders, in the 


labour market. 

p(t) is a 2 vector of variables, where 

pl(t) = average real stipend income of graduate students net of 
tuition fees at time ft. 

p2(t) = average real salary at time t of new doctorates in the 


labour market. 
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x(t) is a k vector made up of the values at time t¢ of all the other 
variables which affect the demand and supply relations 
concerned. | 

The matrices A yr A, By Bt and the resulting A, B are coefficient matrices of 
appropriate order. A, A, and A. are 2 x 2 while B, By B are 2 xk, 

The purpose of this model is to examine the actual behaviour of 

p(t) relative to conditions under which the market might clear. Market clearing 
occurs when y(t) = 0. 
Hence 0 = Api(t) + Bx (t) 
It is necessary and sufficient for market clearing that 
(4.4) pt) = -AT! BL xt | 
Market clearing can be achieved for non zero x(t) and p (+) provided 
A is non-singular. This establishes the existence of an equilibrium. The 
structural coefficients (A) will have some influence on the time path followed by 
the market. The adjustment mechanism will determine whether equilibrium is 
achieved. Since the market regularly fails to clear, equation (4.4) does not 
express the actual path of p(t) in the market for higher degree holders in Canada. 
If the market is not clearing then those responsible for setting p(t) are consistently getting 
it wrong for some reason. Assuming good will this may be caused by ignorance of the 
equilibrium relationship between p(t) and x(t), ignorance of x(t) or inability to 
adjust p(t) quickly and correctly. 
If the market is clearing in the long run then disequilibrium may be 


the result of lags in observation of x(t) or lags in adjustment of p(t). In this case 
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one could examine the adjustment behaviour of the morket. One approach to this 
would be to examine how the value of p(t) actually selected from time to time 
differed from the value required for equilibrium. 

The next section considers the basic structural relations in the model, 
and provides a justification for each. This serves to give the reader a feeling for 
the components of the model. 


Subsequent discussion adds an adjustment mechanism to the model. 


Outline of the Model 
The components are demand and supply relations for graduate 
students and, demand and supply relations for new doctorates. These relations 
correspond to two markets; one for graduate student enrolment (supplied by 
students and demanded by universities) and one for new doctorates supplied by 
graduating students from Canadian and other universities and demanded by 


Canadian universities and non-academic employers. 


The Supply of Graduate Students to Universities 
When universities raise real annual graduate student stipends net of 
tuition fees, the number of graduate students seeking enrolment positions rises, 
other variables remaining constant. Stipends make foregone income easier to 
finance and reduce the immediate costs of graduate education. Consumption of 


graduate education and investment in graduate education are each made more 
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batiaite.® Freeman shows that changes in the number of Ph.D. graduates five 
years later are affected by the mean dollar value of fellowships awarded per Ph.D. 
in the period of the enrolment decision. Changes in discounted lifetime income 
have o more important effect than fellowships in Freeman's results for the U.S. 
Because data on annual new enrollees are not available it is not possible to test 
whether discounted lifetime income increases its effect with time enrolled. 

When universities raise the real annual salaries of new doctorates, 
or when other employers raise the real salaries they pay new doctorates, then the 
number of graduate students seeking enro!ment positions rises, other variables 
remaining constant. The supply of students is expected to be less sensitive to the 
real salaries of new doctorates than it is to real net aiandeee Salaries of new | 
doctorates affect only the investment motivation for graduate enrolment; the 
student cannot expect to receive the consumption benefit of raised salaries for some 


years. The effect on the investment decision is discounted to allow for the delay 


For a discussion of the human capital investment model of demand for 
education see Theodore W. Schultz, Investment in Human Capital: The Role of 
Education and Research (New York: The Free Press, 1971). See also M. L. 

Handa and M. L. Skolnik, "Empirical Analysis of the Demand for Education in 
Canada," in Sylvia Ostry (Editor) Canadian Higher Education in the Seventies, Cat. 


No. EC22-1772 (Ottawa: Information Canada, 1972). 


apteericon The Market for College-Trained Manpower, op. cit., pp. 117- 
123, The model proposed here owes much to Freeman's model of incomplete 
adjustment with the exception that more attention is paid to university behaviour in 
this study. 


The apparent conflict with Freeman's result, mentioned above, could be 
explained by the very high income elasticity of demand for graduate education, if 
the starting salaries of doctorates are correlated with per capita income. See Handa 


and Skolnik, “Empirical Analysis of the Demand for Education in Canada," p. 25. 
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before the salary can be obtained. Uncertainty about completion of studies also 
makes student decisions about enrolment less sensitive to future salaries. Enrolment 
decisions are treated as annual decisions. In this way the model incorporates an 
allowance for graduate students who decide to terminate their studies before 


completion of a degree. 


The Demand for Graduate Students 

Universities demand graduate students and new doctorates. To 
understand these demands it is necessary briefly to discuss the technology and 
motivation of Canadian universities. 

Early in Chapter 3 the idea of universities providing ‘educational | 
resources’ for undergraduates was introduced. That chapter discussed how 
Canadian universities have employed resources of teaching staff, graduate students 
and plant and equipment to provide ‘educational resources' for their undergraduate 
students. This describes the technology of university operation but not the 
motivation. 

A simple and reasonably comprehensive expression of the motivation 
of Canadian universities is that they seek to maximise their output of scholarly 


e e 6 e e 
research subject to constraints. The most important constraints are that 


sufficient educational resources must be provided to meet the needs of their 


pone Daryl E. Carlson, "The Production and Cost Behaviour of Higher 
Education Institutions," Ford Foundation Program in University Administration, Paper 
P-36 (Berkeley: University of California, 1972) and P. W. Cartwright, "The 
Economics of Deaning: The Care and Feeding of Homo Academicus, “ Western 


Economic Journal, Vol. 3, No. 2 (Spring 1965), pp. 152-164. 
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enrolment; they may not overspend their budget, and they may not enrol! more 
graduate or undergraduate students than seek enrolment. In fact it may be argued 
that the last two of these have been the only effective constraints on university 
graduate and undergraduate enrolment in some recent years. This is suggested by 
financing formulae which expanded budgets with enrolment, and by the suggestion, 
made in Chapter 3, that graduate students add to the teaching capacity of 
universities even after taking their own resource use into account. 


This model of university behaviour can be simply expressed as 


follows: 
MaxR = R(S -S, G -G, K -K) 
S S S 
Subject to 
Adequate teaching: t,U +t,G Small Secor A) 
ear. f i 
Limited Budget: b ur b, U + b, G2 bys a b.K by Gt Da 
Limited available students and staff: GiGe, Us Un, SSS, K< Ko 
Reka oe ale aL) eo en), 
Where: R, S, G, K and U are, respectively, annual volumes of scholarly 


research completed, teaching staff, graduate students, plant and equipment and 
undergraduate students. 

R (S, G, K) is the production function for scholarly research 

hy and ty are required educational resource coefficients per 


enrolment year 


T(S, G, K) is the production function for educational resources 
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b to b, are revenue coefficients 
by to bo are expenditure coefficients 

Ge is the number of graduate students seeking enrolment 

U, is the number of undergraduate students seeking enrolment 

S. is the available stock of academic staff 

K is the available stock of capital equipment 

The number of graduate students universities seek to enroll will 
decline as graduate student real net stipends rise; other things remaining unchanged. 
To the extent that graduate stipends are paid out of university revenues, 
universities will substitute staff for both teaching and research duties. This effect 
could be quite weak because graduate student enrolment contributes to university | 
budgets and because not all of graduate student stipends are a charge to university 
budgets. 

Increases in the real salaries paid to new doctorates by universities 
will lead to an increase in the number of graduate students which universities seek 
to enroll, other things remaining unchanged. Graduate students will be 
substituted for teaching and research staff in these circumstances. 

Other variables affecting the number of graduate students which 
universities seek to enroll include the grade point averages of graduate students, 
undergraduate enrolment, and the size of the contribution of graduate student 
enrolment to university revenue. The effect of all these components will be 
positive. 


If the overall grade point average of incoming students were to rise 
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then universities could be expected to seek to enrol more of these students. 
Including grade point averages in the formal model leads to considerable difficulty. 
It adds a quality dimension to students and makes aggregation difficult. The data 
are not readily collected or interpreted. Students with different grade point 
averages obtained in different years or at different schools may Bs of equivalent 
ability. The data are expressed differently at every school although Princeton 
Admissions Test data might overcome this problem. The grades accepted by 


universities may tend to change from time to time. 


The Demand for New Doctorates 

Total hiring of new doctorates will decline in response to increases 
in the real salaries of new doctorates, other variables remaining constant. In 
universities this reflects substitution of graduate students for teaching and research 
staff. Increases in the salaries of new doctorates are likely to lead to decreases in 
university hiring of new doctorates and increases in recruitment of graduate 
students. 

Similar argument suggests that increases in the real net stipends of 
graduate students will lead to increases in the number of new doctorates which 
universities seek to hire. 

Other variables which affect the numbers of new doctorate holders 
which universities seek to hire include undergraduate enrolment and the size of 
university operating budgets. Increases in revenue per graduate student, revenue 


per undergraduate student or in undergraduate enrolment will lead to increases in 
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the numbers of new doctorates which universities seek to hire. 

The quantity of new doctorates demanded by the non-university 
sector will depend inversely on the level of real salary doctorates receive in the 
non-university sector. 

Other factors influencing the quantity demanded include the rate of 
growth of real output, labour productivity and the average real salary of 
baccalaureate degree holders in Canada. 

In equilibrium the university and non-university sectors of the 
labour market will offer identical salaries to equally able doctorate holders in 
identical aoa The demand for new doctorates is therefore treated in a single 


equation. 


The Supply of New Doctorates 
New doctorates who decide to remain in or immigrate to Canada make 
up the supply to the Canadian market. It is assumed that universities supply 
graduation perfectly elastically and that graduation decisions are based on similar 


calculations to those governing enrolment decisions. In addition it is assumed that 


serene relates discounted lifetime earnings to sector of employment and 
argues that the coefficients relate to the non-pecuniary income obtained in some 
sectors, e.g., teaching and research. See The Market for College-Trained 
Manpower, op. cit., pp. 87-90. 


BA theory of the supply of Ph.D. graduation involving institutional 
prestige generated by well-placed graduates has been suggested by David W. 
Breneman, “An Economic Theory of Ph.D. Production: The Case at Berkeley,” 
Ford Foundation Research Program on University Administration, Paper P-8, 
(Berkeley: University of California, 1970) mimeo. 
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at the margin ie graduation of one additional doctorate in Canada reduces net 
immigration by not more than one. Finally, new doctoral graduates everywhere 
are assumed to be aware of relative salaries everywhere and to enter labour markets 
accordingly. 

The quantity of new doctorates supplied to the Canadian labour 
market will increase when the salaries of new doctorates in Canada rise or when 
graduate student stipends rise. In the case of stipends it might be objected that a 
rise in stipend might lead to students delaying graduation rather than facilitating 
their work. This seems nat Lena 

Increases in salaries of new doctorates abroad, or increases in 
required grade point averages in Canada are expected to reduce the number of 
new doctorates seeking employment in Canada. Grade point average increases in 


this case are assumed to result in fewer Canadian students completing their studies. 


The Nature of the Matrix of Price Coefficients 

This section summarises the qualitative results of the previous sections. 
The signs of the coefficients of real net graduate student stipends, and salaries of 
new doctorate holders have been discussed for each of the demand and supply 


equations as set out in the following table. 


9 


Freeman argues, on the basis of survey and regression calculations, that 
stipends reduce the chronological time spent acquiring a graduate degree. This 


would imply more graduates per unit time. Freeman, The Market for College- 
Trained Manpower, op. cit., p. 109. 
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TABLE 4,1 


SIGNS OF COEFFICIENTS OF PRICE VARIABLES IN EACH 
DEMAND AND SUPPLY FUNCTION IN THE MODEL 


Price Variable 


Function Real Net Graduate Real Salary of New 
Student Stipend Doctorate Holders 


Demand for graduate students 
by universities = 
(Supply of places) 


Supply of graduate students 
to universities aE a 
(Demand for places) 


Demand for new doctorate 


holders 


Supply of new doctorate 
holders 


From this table it is possible to derive the signs of two of the price 
coefficients in the excess demand equations for graduate students and for new 
doctorates. If real net graduate student stipends rise then demand for graduate 
students falls and the supply of students to universities rises. Therefore, if real net 
graduate student stipends rise then excess demand for graduate students falls. If 
the real salary of new doctorate holders rises then the demand for new doctorate 


holders falls while the supply rises. Therefore, if the real salary of new doctorate 
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holders rises the excess demand for new doctorates falls. 

The effect of increases in the real salary of new doctorate holders on 
excess demand for graduate students, and the effect of increases on real net 
graduate stipends on excess demand for new doctorates are both unclear. It is 
possible to state arguments for either sign for each of these parameters. For the 
time being it is assumed that both are Reaciivet This assumption is discussed below. 

Under this assumption the pattern of signs of coefficients in the excess 


demand functions, and therefore in matrix A, is as shown in the following table. 


TABLE 4.2 


SIGNS OF COEFFICIENTS OF PRICE VARIABLES 
IN THE EXCESS DEMAND FUNCTIONS 


Real Net Graduate Real Salary of 
Excess Demand for Student Stipend New Doctorates 


Graduate students 
by universities 


New doctorates - - 


The signs do not establish whether or not the matrix A is singulor. 

An examination of the signs of the stipend and salary coefficients 
suggests two hypotheses relevant to the examination of surpluses in the model. If 
in response to general increases in real incomes, real stipends and real doctoral 


salaries also rise, then there will emerge negative excess demand for graduate 
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students. In addition, rising real graduate stipends will lead to a surplus of 
graduate students and new doctorates. 

This is as far as analysis of the model can be taken without discussing the 
adjustment of the real values of net graduate student stipends and salaries of new 


doctorates. 


The Price Adjuster 

In the late 1950's, Kogpmen's suggested that the adjustment of prices 
needed to be motivated by something more than the theorist's desire that models 
possess stable equilibria. Agate suggested that most economic models pay 
considerable attention tothe specification and explanation of the structure of supply 
and demand relationships but the adjustment of prices is generally taken for granted 
or left to the 'Law of Supply and Demand’. 


. . «the Law is not on the same logical level as 

the hypothesis underlying (the demand and supply 
relations). It is not explained whose decision it 

is to change prices in accordance with (the Law). 
Each individual participant in the economy is 
supposed to take prices as given and determine his 
choices as to purchases and sales accordingly; there 
is no-one left over who job it is to make a decision 
on price, Il 


2 


T. C. Koopmans, Three Essays on the State of Economic Science (New 


MOrkeMeGraw ili 1957) pele. 


ae J. Arrow, "Toward a Theory of Price Adjustment,” in M. Abramovitz 


et al, The Allocation of Economic Resources (Stanford, California: Stanford 
University Press, 1959), pp. 41-51. 
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There have been many subsequent attempts to motivate price adjustment 
: 12 ; : ; ; 
mechanisms. The problem continues to interest economic theorists. 

In this study universities influence the level of both of the prices involved. 

The level of real graduate student stipends after tuition fees is set by 
universities and research administrators. Universities and departments seeking 
students tend to raise their offers and those who wish to limit their students tend to 
lower their offers. Graduate students are too fragmented and possess too little 
continuity in the market to be able to influence the level of stipend they receive 

; 14 
except by their aggregate responses. 

The average real salary of doctorates employed by universities is set by 
universities, not by new doctorates. Universities seeking new staff tend to make 
and accept higher salaries than those able to pick and choose among applicants. 
Existing staff have some bargaining power relative to new staff. New doctorates 


are too fragmented and possess too little continuity in the market to be able to 


influence their first year university salaries except by their responses in aggregate 


See Donald F. Gordon and Allan Hynes, "On the Theory of Price 
Dynamics," in Edmund S$. Phelps et al, Microeconomic Foundations of Employment 
and Inflation Theory (New York: W.W. Norton and Company, Inc., 1970), pp. 
369-93, 


13 


F.H. Hahn, “Some Adjustment Problems," Econometrica. 38, 1 


(January 1970), 1-17. 


When graduate students and new doctorates are in surplus attempts at 
organisation can be expected. They will succeed in negotiating because no single 
university can afford to lose its most mobile graduate students. When graduate 
students are in shortage negotiations will make no tangible difference and students 
will again become fragmented. 
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to the offers made. 

Similarly, the average real salary of doctorates employed outside 
universities is set by the non-university employers. Employers seeking staff may bid 
more for new doctorates than those who have met their requirements. They may 
maintain the relative position of staff already employed. New doctorates are too 
fragmented and possess too little experience of the market to be able to influence 
their starting salaries except by their responses in aggregate. 

University and non-university employers are affected by the actions of 
each other. Equilibrium is reached when both set identical salaries for identical 
doctorate holders in identical jobs. 

If this speculation is accepted then the price adjusters in the market for | 
higher degree holders are universities and other employers of new doctorates. They 
are constrained by the aggregate responses of graduate students and doctorate 
holders. The behaviour of price adjusters will depend upon their motivations while 
the aggregate responses of graduate students and doctorate holders will depend upon 


their motivations. 


A Model of Price Adjustment 
Let prices be adjusted according to the level of excess demand. 
(Opes pli lea C yt) 
where C is a 2 x 2 matrix of non-negative adjustment coefficients whose relative 
sizes depend upon the motivation of price adjusters. C is not diagonal because 


universities can raise graduate stipends when they perceive excess demand in the 
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market for higher degree holders. Similarly, when excess demand for graduate 
students prevails universities might wish to raise the salaries paid to new doctorates 
more rapidly because their substitution opportunities are then limited. The C 
matrix and adjustment speeds are discussed more fully later in this chapter. 
Combining (4.3) with (4.5) gives 

(Ar O)mpt) = pial) CaeGe Aap (t= I jot 1G. B x(t 1) 

Under steady state conditions, so that x(t) = x(t-1), it is sufficient in this model 

for prices to eventually return to an equilibrium position after a small displacement, 
that the roots of det (C.A. - ul) = 0 when added to one (unity) amount to less than 
unity in absolute ere Thus with suitable restrictions on C.A, adjustment can 
be made to converge on equilibrium. It is assumed that this is the case. There may 
however be a period during which damped oscillation about equilibrium occurs. 
This will occur if the roots of det (C.A - ul) = 0 are imaginary. 
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leeeicm Lancaster, Mathematical Economics (New York: The Macmillan 


Company, 1968), p. 370. 
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Let G C.A. where G 947 919 


ss 22 
The characteristic equation becomes 
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Z 1 
eri 911 ~ 999) * 494999, <0 


Since the squared term is positive imaginary roots are impossible if 


91299] ae 


That is, > 0 is sufficient for real roots, and 


91999] 


= - a 
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Table 4.2 and the assumed non-negativity of the elements of C meet these 
conditions. 

Thus, this model will converge monotonically to equilibrium 
following any disturbance because the roots of the characteristic operation are real 


and because it has been assumed that adjustment is stable. 
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Recall (4.12). The market will converge on equilibrium, 


monotonically following a disturbance, if and only if 
Gi iedss) cotktpaden9 res 
1] ZZ Panel 

It is necessary but not sufficient for this condition to fail that 
9199] < 0. Quantitative information about TF is required to obtain a 
sufficient condition for the market to follow damped oscillations. 

In the following paragraphs discussion of the signs of a. is 
reopened. The results of that discussion are: 

(1) Gy thay be positive or negative on equally plausible 

arguments, 
(2 eect 


and a,, are most likely to be negative but could be 


1] Z| 


positive under certain circumstances, and 


(3) Coo May confidently be expected to be negative. 


If any combination of M1 49 and O54 is positive, then negative terms appear in 


(4.13) and D199) May be negative. 


Under steady state conditions following some disturbance it is 
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necessary, but not sufficient, for the market to approach equilibrium via a series of 


damped oscillations for 94990, to be negative. Damped oscillation could be 


prevented if S19 can be made positive. 


991 


Exceptions fo the Theorem 


The signs of the coefficients of A, given in Table 4.2 are crucial to 


this theorem. They are reconsidered in this section. 
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The coefficient A» gives the effect of an increase in the real 
salary of new doctorates on the excess demand for graduate students by universities. 
This coefficient might be negative if tenure and other practices sufficiently restrict 
the universities’ freedom of action for them to be unable to seek increases in their 
graduate enrolment at a faster rate than graduate students seek to enrol. Graduate 
students are relatively free to offer themselves for enrolment in response to 


increased starting salaries for new doctorates. The coefficient a,, might be 


WZ 
positive if universities can seek to increase their graduate enrolment more rapidly 
than students seek to enrol. Provided graduate programmes are not at capacity this 


appears perfectly feasible. Thus the coefficient a, could take either sign and may 


12 
vary from time to time depending upon the capacity utilisation of graduate schools. 
The coefficient a), represents the effect on the excess demand fen 
graduate students by universities of increases in the real stipend paid to graduate 
students. Universities are expected to react to increases by substituting new 
doctorates for graduate students. Stipends are expected to encourage enrolment 


because they enter lifetime income directly. Thus a,, is expected to be negative. 


ip 
On the other hand, increases in real net graduate stipends, if they are tied to 
research grants from outside universities, might lead to universities vigorously 
increasing the number of graduate students they seek to enroll. Similarly external 
student assistance agencies might raise and lower student stipends at the same time 
as they raise and lower the numbers of students they support. In either case the 
coefficient a4 could be positive. 


Turning to the coefficient Coys which represents the effect of 
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increasing real graduate stipends on excess demand for new doctorates, it can be 
argued that increased stipends stimulate graduations and this effect outweighs any 
stimulation of demand for new doctorates through substitution effects by universities. 
In this case M54 would be negative. Alternatively it is possible that rising stipends 
might reduce graduations by enabling students to prolong their stays at university in 
which case Qo) would be positive. Casual observation suggests that students will 
leave universities with unfinished degrees when a labour market opportunity 
presents itself. According to Freeman students do not prolong their university 
enrolment in response to stipends. 

The coefficient Coo represents the effect of increasing doctoral 
salaries on excess demand for new doctorates. When the real salaries of 
new doctorates rise, provided that other things remain 
the same, it is expected that employers will reduce their demand for new doctorates 
by substituting other cheaper input, and that students will be encouraged to 
graduate early and to seek employment in the Canadian market. Some of the 
demand will be alleviated by students who take jobs before graduating. The 
coefficient Goo will be negative under these circumstances. When a large shortage 
of new doctorates emerges this situation could be reversed temporarily. If employers 
and students expect further rapid increases in the salaries of new doctorates and if 
they believe that life time income of doctorates is determined by starting salary, 
then excess demand will rise. Employers will attempt to hire their future 


requirements at present salary scales while students will delay graduation and 


migrate to Canada in anticipation of increased lifetime incomes. Then Ano would be 
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positive. 

When universities and other employers face rising salaries for new 
doctorate holders their immediate reaction may be to seek a faster rate of output of 
new doctorate holders. AS If graduate enrolment can be rapidly expanded, as is the 
case when external stipend sources are available, then excess demand for graduate 
students will expand when doctoral salaries rise. The reaction of universities to 
rising stipends depends very much upon their implication for university expenditure. 

If the stipend will be paid from external or automatically available funds there will 
be little to prevent the demand for students expanding relative to the supply. If, in 
addition, additional graduate students attract additional research grants, 

universities would have reason to seek more students than the higher stipend attracted. 
Finally rising graduate stipends might be a signal to universities from funding aoenie 
that they wished to encourage a rapid increase in graduate enrolment. 

The coefficient any and Ay» might more confidently be expected to be 
negative if graduate stipends had to be paid by universities at the cost of foregoing 
some other expenditure. This policy might prevent stipends and salaries from over 
adjusting during times of shortage and thus prevent the emergence of surplus when 
stipends and salaries cannot later be lowered. However such a policy would not 


eliminate a surplus once it had commenced. 


Score evidence of this is contained in the reaction of the Canadian 
Association of Graduate Schools to declining rates of increase in enrolments in 
Ph.D. programs in science. "...Canadian employers in the field of applied and 
life sciences may be confronted with a shortage of personnel with graduate degrees 
in the not too distant future." 1973 Statistical Report, op.cit., p. 1 
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The C Matrix 

The adjustment speed matrix C has been chosen to have non-zero 
off-diagonal elements. This is not usual practice in discussions of adjustment speeds. 
The purpose of this is to make use of the assertion that universities have a price 
adjusting role. 

If universities perceive excess demand in the market for new 
doctorates they will seek to raise graduate student stipends in order to reduce the 
: : : : WE ; r oe: 
likely increases in the salaries of new doctorates. _ A case in which declining 
rates of growth of enrolment in doctoral programs prompted expectations of shortage 
, 18 ; 
in the market for new doctorates has already been noted. This suggests that Cio 
is positive. 

The speed of adjustment of the salaries of new doctorates in 


response to excess demand for graduate students is Co An increase in the salary 


1" 
of new doctorates would allow new doctorates to be substituted for graduate 
students as well as stimulating the supply of graduate students. Although any effect 
would presumably be positive, in this case the argument for an effect is less 
plausible because universities have more direct options which they can undertake. 


For instance an increase in graduate stipends (c,.) or a decline in graduate 


1] 


Laie the university budget setting process includes a review of the labour 
market by government funding agencies, universities might feel compelled to vary 
graduate stipends to reduce surpluses or shortages of higher degree holders. This 
would support the contention that Cio is positive. 


jeg qratifan Association of Graduate Schools, 1973 Statistical Report, 
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admissions standards will have immediate effects. For the purposes of the model it 
has been assumed that grade point averages vary only in the long “ine 

Non-zero off-diagonal elements of C do not necessarily 
introduce the possibility of damped oscillations about equilibrium. This can be 
avoided by specifying that the characteristic roots of the matrix C should be real 
and less than unity in absolute value. Any square matrix having distinct 
characteristic roots can be diagonalized by a suitable pontisoncnone In terms 
of our model this transformation is equivalent to changing units. Thus specifying C 
with non-zero off-diagonal elements should not lead to special difficulties. 

In this instance it is possible to show just what difference non-zero 
off-diagonal elements in the matrix C have made to the results. 


fei.c. cre. OsOncmewrile (4 aL). 
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Inequality 4.12 may be rewritten as 


21 
Zs wal = 
(4.14) (C111) C1 5%) Co1%19 Conoo) 
pipe! ein,” Mapua Se 
The sufficient condition for equilibrium to be approached via damped 


oscillation is then: 


aioe lowering of grade point averages would be resisted under the 
research maximization hypothesis because the average research productivity of 
graduate students would fall. Better students might no longer consider enrolling at 
a univeristy with declining standards. 


0 | ; : ‘ 
See Lancaster, Mathematical Economics, op. cit., pp. 286-289. 
The diagonal matrix will consist of the characteristic roots. 
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Z 
Sel (C1174 > &99%9) alice ci picomstbyy mel 
This condition would hold when G19 and Ay do not have the same 
sign while c,, andc,,.do. Therefore, the structural coefficients can satisfy the 


1] 22 


necessary conditions for an overadjustment without aid from the adjustment 
coefficients. However, if the off-diagonal adjustment coefficients are non-zero, 


then an additional structural parameter, becomes relevant to adjustment. 


ait 
Rigidities in Adjustment 

The model presented in this chapter is capable of generating a 
temporary surplus under steady state conditions, following a shock which disturbs 
the model in any way whatever. Provided the structural parameters are of 
appropriate magnitudes the model will exhibit damped oscillations about 
equilibrium. 

The discussions of chapters 2 and 3 suggest that a model capable of 
explaining persistent surplus may be required. This behaviour can be obtained by 
imposing inflexibility of stipends and salaries. 

In particular one might argue that real graduate student stipends 
and real salaries of new doctorates may be inflexible downers The reasoning 
depends upon the assumption that universities seek to maximize their scholarly 
research output. In addition it can be assumed that the most productive 
researchers are also the most mobile. This means that if real stipends or real 
salaries are allowed to decline, the most valued graduate students and new 


doctorates will leave the university. To some extent the non-academic sector of 
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the new doctorate labour market will find it necessary to follow the behaviour of 
the universities in order to retain staff. 
Whenever either graduate stipends or salaries of new doctorates fal] 


against their lower bound the free variable follows a different but still determined 


Lee 


te can be demonstrated by expressing (4.5) in elementary form: 


E ane / - 1) 
(4.16) py) - pylt- 1) jer, eyo iy, 8 1), 


ies 
Pot) ¥ Po (t ri ) a “99 Y9 (t cy 1) 


~ = - - > 
Where p, (t) Po (¢-1) 2 Oand Pot) Po (frimtle) arate. O 
Suppose that Py (graduate stipends) is against its lower bound because: 
a + ~ < 
C11 (¢ - 1) Cio Yo (+ - 1) <i 


The starting salaries of new doctorates continue to adjust according to: 


(4.17) polt) = py = = ey, =) + ey yD 
and the paths of y (t) and Yo (t) continue to be determined by: 
k 
y,{) ss "11 p(t) ap 719 Pot) x (el b,. x. (t) 


Yolt) = a, Pl) + apopoit) # 2 by, x;(t 


Where py (t) stn (t+ - 1) and Pot) is determined by (4.17). The solution is 
recursive. 
Whenever the real salaries of new doctorates fall against their 


lower bound the path of all other variables are similarly determined. This would 
occur whenever: 
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With the addition of these regidities the model will display a 
pattern of behaviour which may be described as follows: 

(1) | Shortages in either market will lead to rising stipends and 
salaries. If the structural parameters have appropriate signs, the stipends and/or 
salaries will rise above their equilibrium level and become ‘stuck! there. 
Otherwise stipends and/or salaries will converge directly towards equilibrium. 

(2) | Surpluses in either market will tend to persist until some 
exogenous change converts them to shortages. 

During the period of surplus some quantity adjustments will occur 
which will tend to shift the exogenous structure of the demand and supply 
fonctions and result in time paths tending not to be repeated. A surplus of 


graduate students seeking enrolment will result in rising acceptance standards at 
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universities and in potential graduate students turning away from study because they 


observe the surplus (in either market). Similarly, in reaction to observed surpluses 


graduate students will drop out and some new doctorates will never seek work 


relating to their training. These quantity adjustments will need to be so large that, 


stipends and salaries of new doctorates have no need to fall. 
By adding rigidities to adjustment and identifying the kinds of 
quantity adjustments which are available to accommodate these rigidities it is 


possible to obtain a model of persistent shortage or surplus. 
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Conclusion 

This chapter has presented a model of the market for higher degree holders 
in which universities havetan important role. its of the possible ways in which 
surpluses or shortages could be observed in this model are discussed. Exogenous 
variations could also produce any pattern of behaviour desired. 

Certain structural parameters of the model are important if it is desired 
that equilibrium be achieved without experiencing a series of oscillations about it. 
This may be desirable if inflexibilities against downward changes in stipends or 


salaries are expected. 
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SUMMARY, RECOMMENDATIONS AND FURTHER RESEARCH 
Summary 

This thesis has attempted to explain surpluses of higher degree holders in 
Canada by reviewing the literature on labour market shortages and surpluses, 
setting out the evidence for surplus and shortage in Canada, examining trends 
and patterns in Canadian graduate education and, finally, incorporating the 
views obtained into a model of the relationship between the market for higher 
degree holders and the graduate education system. 

Blank and Stigler provide a test for surplus or shortage which presumes 
market clearing equilibrium. Measurement of surplus or shortage is not possible 
in any model reviewed. Arrow and Capron's model of dynamic shortages is the - 
most appealing explanation of the episodes of shortage in this market, but is less 
attractive as an explanation of surplus and provides no empirical test. Arrow and 
Capron avoid the instantaneous equilibrium analysis of Blank and Stigler by 
providing an account of the adjustment process from the view point of employers 
of engineers. No other scholars appear to have taken up their challenge by 
extending the analysis of price adjustment to include other agents such as 
universities or by explaining the path of adjustment. The available accounts of 
the doctoral labour market treat the university as a passive agent and obtain 
dynamic effect from technological or demographic change. The study of markets 


in persistent disequilibrium has not yet provided many general results but provides 
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some insights which illuminate previous empirical work. 

The available data suggest that episodes of shortage and surplus have 
characterized the Canadian market for higher degree holders since the turn of the 
century. Despite the belief that higher degree holders can readily find work in 
substitution for less schooled labour, unemployment of doctorate holders was 
being reported in the early 1970's. At this time doctoral graduations had reached 
record levels relative to the total teaching staff at Canadian universities and 
relative to the university age cohort in the Canadian aestiion In the early 
1970's the salaries of university staff and the starting salaries of new doctoral and 
master's degree holders fell sharply relative to average weekly wages in 
manufacturing. This can be interpreted as evidence of the emergence of a 
surplus of higher degree holders on the Canadian labour market. This 
interpretation rests on the assumption that all relative price adjustments take place 
only in order to clear the market making them a reliable guide to the sign of excess 
demand. This is the basis of the test for surplus suggested by Blank and Stigler. 

The conceptual framework of an aggregate production function was used to 
organize the data on higher education in Canada. Output was defined as 
educational resources and was measured by undergraduate enrolment. Graduate 
students were specified to be inputs which have a non~zero elasticity of 
substitution with teaching staff. Graduate students have been asserted to have 


marginal products for universities which exceed their marginal costs and warrant a 


Foreign students will bias this statistic upwards. 
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factor payment. 

Some evidence was cited regarding the productivity of graduate students. 
The influx of World War Il veterans to Canadian universities led to a rapid increase 
in enrolments which was accommodated by using graduate students as teaching 
assistants. It has been suggested that this change in practice led to a permanent 
shift in the proportion of graduate students relative to teaching staff at Canadian 
universities. A review of operating revenues showed that revenue from 
governments has displaced fees and philanthropy to constitute 70% of university 
operating funds. University operating revenues exceeded 1% of Gross National 
Product at market prices in the late 1960's, a proportion which had quadrupled 
since 1930. 

Over the period 1920 to 1968, the resources of teaching staff and 
graduate students which Canadian universities have employed appear to have 
grown faster than the number of undergraduate students themselves. Capital 
employed has grown at slower rates over the whole period, but since World War II 
it has outstripped undergraduate enrolment. Applying these data to an aggregate 
production function framework suggests that universities have been becoming less 


‘productive’ over time. 


The aggregate production function framework has limitations, 
particularly when it is applied to education. Several possible explanations of 
declining apparent productivity are given in Chapter 3. As suggested in Chapter 
4 universities also use resources for research and other purposes not allowed for in 
this test. Using different methods Hettich also concludes that university 
productivity has been declining. See Walter Hettich, Expenditures Output and 
Productivity in Canadian University Education, Cat. No. EC22-2/14 (Ottawa: 


Information Canada, 1971). 
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Total graduate enrolment grew particularly rapidly from 1920 to 1933 and 
from 1943 to 1973. In the latter period graduate students were used to relieve the 
instructional and clerical tasks of teaching staff. By 1956, graduate students were 
receiving considerable net income as a result of undertaking studies in Canada. 
They were receiving funds on far more liberal terms than were undergraduates. 
Graduate study became a readily financed haven from the labour market for those 
baccalaureate holders who were able to achieve entry. Universities have been 
bidding for graduate students using stipend support, which is often provided to 
universities for that purpose, relieving university budgets of this expenditure. 

A model of the linkages between the market for graduate students and 
the market for higher degree holders has been presented. The model highlights 
the capacity of all agents to change their behaviour. In particular universities | 
have been provided with a simple motivational hypothesis; namely that they 
maximize their output of scholarly research subject to their responsibilities to 
provide a satisfactory volume of educational resources and to satisfy budget and 
other resource constraints. In other words, in this model research plays a similar 
role for providers of educational resources as profits do for manufacturers of 
commodities. 

Universities have been assumed to make substitutions between graduate 
students and teaching staff in order to obtain a maximum output of scholarly 
research, subject to the constraints mentioned. This behaviour determines the 
demand for graduate students and affects the demand for new doctorates in the 


model. 
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The supply of graduate students to universities and the supply of new 
doctorates to the Canadian labour market have also been included in the model. 

Short run adjustment in this model has been made dependent upon the 
behaviour of real graduate student stipends (net of fees) and real salaries of new 
doctorates in the labour market. 

The behaviour of the model was examined under steady state conditions, 
assuming a stable adjustment mechanism. It was shown that if the excess demands 
for graduate students and for new doctorates are declining functions of both 
stipends and salaries, then the market will converge monotonically to market 
clearing equilibrium following any disturbance. If for some reason excess 
demands for one or both of graduate students and new doctorates rise when either 
stipends or salaries rise, then it is possible that following any disturbance the 
model will converge to equilibrium through a series of damped oscillations about 
equilibrium. 

The model has been constructed to allow excess demands in one market 
to affect price adjustment in the other. Although this is unusual it does not itself 
determine the results obtained. It does make it possible for a wider range of 
structural parameters to affect the adjustment path. The non-zero off-diagonal 
elements in the adjustment matrix formalize the interest of the university in both 
markets. 

Persistent disequilibrium can only occur in this model if it nner! 
from adjusting. Lower bounds to real stipends or real salaries can produce 


persistent surpluses. These rigidities are consistent with the behavioural model 
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suggested because highly valued research students and staff would be most likely 
to be lost to any university at which stipends or salaries were allowed to fall. 
Prior agreement among all universities to simultaneous equal adjustments appears 
unlikely. 

Throughout this study it has been assumed that the adjustment mechanism 
of the market is stable. The central role in adjusting the market has been 
assigned to universities but no clear motivation for the university to seek to clear 
markets has been provided. Indeed surpluses of new doctorates and of graduate 
students would be highly desirable to an institution devoted to getting research 
done. As Peitchinis has put it: 

. . . the expansive nature of research activity 
permits the absorption of unlimited quantities 
of manpower. 


In practice, one assumes, the budget setting process provides the necessary 


constraint. 


The Model as a Simplification of Events 

The model is capable of depicting the events reflected in the available 
data. For the period from about 1957 to 1965 the annual increase in the demand 
for new doctorates in Canada was sufficient to keep the market in a state of 


dynamic shortage, as described by Arrow and Capron. The adjustment of the 


esreanen G. Peitchinis, Financing Post-Secondary Education in 
Canada, A Report Commissioned by The Council of Ministers of Education of 
Canada, Calgary, July 1971, p. 320. 
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market was cyclical however, and when it became possible to achieve 
equilibrium, from 1965 onwards, the market overshot and a surplus emerged in 
1968. The persistence of this surplus may be explained as the result of continued 
reductions in demand for new doctorates, or of downward rigidity of graduate 
stipends or of the slow cycles in the adjustment path. The sharpness of the shift to 
surplus suggests that adjustment is relatively rapid and that a slow cycles 
explanation cannot be supported. 

For the period 1920 to 1957 it may be that graduate students were 
supplied to Canadian universities from domestic sources and real stipends were not 
sticky downwards. It is suggested that the immediate post-war boom in 
undergraduate enrolments raised the importance of a steady supply of graduate 
students to Canadian universities. The record does not clearly establish eer 
surpluses persisted during this time. 

The model suggested above is an extension of that of Arrow and Capron. 
They have shown that surpluses and shortages can be explained without 
abandoning stable adjustment mechanisms. They rely on lagged responses of the 
adjustment mechanism and urge consideration of adjustment behaviour. The model 
suggested here illustrates how surpluses and shortages may arise from structural 
sources. It also suggests that it is reasonable to use the adjustment mechanism to 
interrelate markets and shows that this can result in additional structural 
parameters becoming relevant to the adjustment path. Because it identifies 
parameters which are related to the adjustment path it is possible to use it to 
formulate some broad rules for policy with regard to the effects of policy on these 


parameters. 
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Recommendations for Policy 

Policy with regard to this market must take into account a variety of 
issues not discussed in this thesis. For instance these include the level of access 
to undergraduate education to be achieved and the level and distribution of 
research activity to be sustained in Canada. 

Governments provide more than 70% of the operating revenues of 
universities. Funding policies may explain much of the behaviour of universities. 
The model presented suggests some potentially important effects. In particular 
there may exist a relationship between funding policies and the structural 
parameters identified in Chapter 4. For instance, the size of the budget 
attracted to a university by an additional graduate student will affect the 
behaviour of a university whenever a response to increased stipends or to 
increased doctoral salaries is required. A high value may encourage the 
substitution of graduate students for staff and make graduate student demand 
insensitive to increases in stipends. 

Whenever a change in the method of financing universities or students 
is considered it would be worth considering the effects on the signs of the 
elements of the A matrix. A change in methods which may result in excess 
demand for graduate students or for new doctorates increasing in response to an 
increase in real graduate stipends or real salaries of new doctorates should be 
avoided. 

In the short run, because the doctorates have already graduated there is 


little that can be done other than to assist them in job search. Some gains might be 
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made by publicising data about the market to graduate students, thus counteracting 
a tendency to optimism among them and their advisers and possibly accelerating 
the adjustment process. 

It may also be possible to overcome the problem by considering new 
institutional forms. The rigidities suggested in the last chapter are based on the 
research orientation postulated for universities. They can have the effects 
suggested because the research institutions are also teaching institutions. Some 
separation of these functions might enable Canada to attract and retain her share 
of top flight researchers without at the same time being compelled to frustrate 


some of the most capable of her young. 


Topics for Further Research 

Some questions for further research remain. Testing of the model must 
await the availability of flow data on graduate students, and more reliable 
graduate stipend data. In addition standardized data on the quality of graduate 
students at Canadian universities are required. 

The relationships between information imperfections, ab search and 
market adjustment could be fruitfully explored. Better information might speed 
adjustment and reduce the time spans over which surplus or shortage persist. 

Further work on university behaviour, on the externalities between 
research and teaching and on the production function for educational resources 
can also be suggested. These studies would extend knowledge of the rigidities 


in adjustment and perhaps suggest alternative, less rigid, structures for teaching 
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and research, 

The understanding of adjustment and of the constraints under which it 
operates might be fruitfully analysed using game theory. Universities, students, 
graduates and non-academic employers can be viewed as participants in a game. 
A variety of results depending upon the particular circumstances could be 
expected to provide a number of insights into the adjustment problems of this 


market. 
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APPENDIX A 


DATA 

This appendix presents some of the major data sources used in this study. 
The discussion concerns only the description of the data, some commentary on 
major omissions, and the considerable statistical drawbacks in the available 
material. 

The order of presentation is determined by the general order of attack in 
the study. Thus the discussion begins with data concerning graduate students, and 
continues to universities. Other sources of supply and demand for graduate 
degree holders have not been treated here. None of the sections can make any 
claim to completeness, but for some of the data this may be the first collection 


from the scattered original sources. 


Definitions 

Unfortunately, no definitions of part-time enrolment, full-time 
enrolment or of the licence degree are published with the data on them. This may 
be a matter left up to the individual reporting universities. The meaning of these 
data is left in some doubt. 

The distinction between part-time and full-time enrolment appears to be 


based upon workload. "A full-time student is defined as a student enrolled in 
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classes amounting to at least 75 percent of a recognized full workload for an 
academic year." In the case of graduate students, who have completed their 
course work, the distinction rests upon attendance on the campus. Graduate 
students who maintain their registration, but do not attend, are classified as part- 
time. Many of these may, in fact, be already employed. 

The licence degree of French language universities has been handled 
inconsistently in the data sources. Up until 1967-68 they were counted as 
master's degrees. From 1968-69, they have been reported with bachelor's 
degrees. The licence is a form of professional qualification. A recent 
reclassification classes most licences as bachelor's nee "Graduate students 
are students registered in courses leading to degrees or diplomas beyond the 
Bachelor's or first professional degree. us Some master's degrees, such as the 
Master of Social Work, are sometimes given as a first degree. Students enrolled 
in such courses are reported as undergraduates, at least from 1962-63. Some 
other master's degrees may be obtained after a prior degree in another field. In 


education and theology these students are classed as undergraduates, while in 


a E. Zsigmond and C. J. Wenaas, Enrolment in Educational 


Institutions by Province: 1951-52 to 1980-81, Economic Council of Canada, Staff 
Study No. 25 (Ottawa: Queen's Printer for Canada, 1970) p. 266. This 
definition is less appropriate for graduate students. 


ooee below, in the discussion of graduations data. 


e7ainmene and Wenaas, op. cit., p. 266. 
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business they are classed as graduate students. Prior to 1962-63 reporting 
practices included some graduate students among undergraduates. 

"Undergraduate university enrolment includes students in courses leading 
to undergraduate diplomas or to a bachelor's or a first professional degree. uA As 


noted above, the reporting practice has varied. 


Graduate Students: Enrolment 

Table A-1 presents fifty-three years of graduate enrolment in Canada. 
lt shows that from 1919-20 to 1932-33 graduate enrolment in Canada rose by a 
factor of a little over four. Curiously, although there were slight declines in 
enrolment between 1924~25 and 1925-26 and between 1927-28 and 1928-29, 
graduate enrolment rose at rates in excess of 10% during the decline of the 
Canadian reference cycle associated with the great depression, from April 1929 to 
March 1933. In the succeeding two years a decline of approximately 10% was 
recorded, followed by a smaller two-year rise, a one-year rise, leading to a 
small increase up to the year 1939-40, 

The second world war may be associated with the decline in graduate 
enrolment in the years 1939-40 to 1942-43.° The mildness of the intervening 


fluctuations is emphasized by the fact that total graduate enrolment in Canada in 


sit, hanes 


perce A. White, Business Cycles in Canada, Staff Study No. 17, 
Economic Council of Canada (Ottawa: Queen's Printer, 1967), p. 236. 


ocee chapter 3 n.19 for a fuller discussion of this point. 
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Year Enrolment Year Enrolment Year Enrolment 
1919-20 383 1937-38 1540 1955-56 5013 
2 ii 423 39 1550 57 5125 
22 558 40 1601 58 5847 
23 714 41 1569 59 6517 
24 851 42 1406 60 7642 
25 873 43 D227 1960-61 9120 
26 846 44 1392 62 Loses 
27 929 45 1689 634 E3787 
28 1039 AG 2870 64 i7634 
1928-29 1010 47 3674 65 21065 
30 1P37 48 4139 66 24920 
31 1350 49 4857 67 29834 
32 1569 1949-50 5262 68 34883 
33 1698 51 4559 69 36604 
34 1687 52 4302 1969-70 43950 
eG (alse Re 4387 71° 47246 
36 1586 54 4709 [2 50950 
37 1635 55 4854 73 55600 


@prior to 1962-63 some graduate enrolment was inclu- 


ded in undergraduate enrolment in social work and theology. 


Therefore data from 1962-63 onwards is not strictly com- 
parable with those for earlier years. 


Dnata from 1970-71 onwards is preliminary only. 


Source: 

1919-20 to 1961-62: Canada, Dominion Bureau of Sta- 
Riot lcs gourve Olen onemerCuCac von; a gO LOC Call ENO. 
Si—2 Pe 0OLtawae.  Oueen ss Printer and Controller of 
Statronery, 2964)". 


1962-63 to 1969-70: Canada, Dominion Bureau of Sta- 


EVStLiCs,, SULvey. of Higher EAUCatT ON, wart. Ue Fall Enrvol-— 


ment in Universities and Colleges: various years, Cat. 


ee 


No. 81-204 (Ottawa: Queen’s Printer, various years). 


1970-71 to 1972-73: Canada, Dominion Bureau of Sta- 
Eistics.or Statistics, Canada, Advance Statistics: of Fdau- 
Cation, Var ous years, at. NO, Si=220) (OC Lawa: Queen's 
Printer, Various years). 
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1940-41 was exactly the same as it hadbeen nine years earlier, in 1931-32. From 
1942-43 to 1972-73 graduate enrolment grew by a factor of 45 and this growth was 
interrupted only by a sharp decline of about 20% over the years 1949-50 to 1951- 
m2. 

The longest sustained decline in absolute numbers was in the three 
academic years roughly coinciding with the second world war. The longest 
sustained growth in absolute numbers was in the twenty one years after 1951-52. 

The division of the period into three emphasizes, perhaps unduly, the 
unsettled nature of graduate enrolment from the great depression years, 1932-33, 
to the period of the second world war, 1942-43. Aside from that period, growth 
rates in excess of 10% have been the most common observation. It is worth 
emphasizing that history does provide examples of low rates of growth in graduate 
enrolment. 

As an overview Table A-2 presents the results of an analysis of growth 
rates in the data in Table A-1. The slope coefficients of these regressions are 
estimates of the constant annual rate of growth which yields a best least squares 
fit over the time period indicated. The fitted function was In Gt =a + bt where 
Gt = graduate enrolment in year t, t = year (expressed as last two digits), a = In 
A, and In is the logarithm to base e. 

This procedure was also applied to data on full-time undergraduate 
enrolment, the civilian labour force, and the population between the ages of 20 
and 29 years. 

The analysis of full-time undergraduate enrolment data is presented later 


in this appendix. The estimated growth rates were 4.9% for the period 1919-20 
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to 1972-73, 3.1% for 1919-20 to 1932-33, 0.9% for 1932-33 to 1942-43, and 
6.8% for 1942-43 to 1972-73. Graduate enrolment has grown faster or 
contracted faster than undergraduate enrolment for the periods selected. The 
general pattern of behaviour has been similar. 

The civilian labour force consists of those individuals 14 years of age 
and ach who did some work, had jobs but did not work, or did not have jobs and 
were seeking work in the survey period and who were not inmates of 
institutions, Indians on reservations, members of the armed forces, or residents of 
Yukon and Northwest Territories. The data used are estimates for June of each 
year. 

The analysis of civilian labour force data showed that for the period 
ToD oul 9 Aiki peiestinctedi grawitiraierwcs) Ieee aaFonthe period 92121932 the 
growth rate was 2.3%, for 1932-1942 it was 0.8%, and for the period 1942 to 
1971 the estimate is 2.4%. Thus the general pattern of behaviour observed for 
graduate and undergraduate enrolment was repeated in the civilian labour force. 


For the first and last sub-periods, above average growth rates were recorded in 


Dei rees are as follows: Canada, Dominion Bureau of Statistics, 
Canadian Labour Force Estimates, 1931-45, Reference Paper No. 23. (Revised), 
Cat. No. 71-501, (Ottawa: Queen's Printer and Controller of Stationery, 1957), 
for 1921-1945; , The Labour Force, November 1945 - July 1958, 
Reference Paper No. 58, 1958 Revision, Cat. No. 71-502, (Ottawa, Queen's 
Printer and Controller of Stationery, 1958), for 1946-1956; and 
Canada, Statistics Canada, Seasonally Adjusted Labour Force Statistics, 

January 1953-December 1971 Cat. No. 71-201 (Ottawa: Information Canada, 
1272) owi 7 o/ion g/l, 
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graduate enrolment and in the civilian labour force, whereas undergraduate 
enrolment grew faster than average only in the last sub-period. 

Population estimates for the age group from 20 to 29 years do not show 
similar patterns of growth to enrolment darn Estimated growth rates declined 
from 2.1% in the first period, 1921-32, to 1.4% in the second two periods, 
1932-42, and 1942-70. It would seem that the variation in the population aged 
20 to 29 cannot explain all of the variation in graduate (or undergraduate) 
enrolment. Participation rates have vate 

It is not possible to obtain reliable data for annual new graduate 
enrolment in Canada. Also the separation of part-time from full-time graduate 
enrolment is not available before 1962-63. This is unfortunate because many 
part-time gr aduate students may be working in junior academic posts while 
completing their theses. For later years it becomes possible to examine 
enrolment by faculty, but those faculties are inconsistently chosen and not very 
informative within the areas of arts and science. 


The statistical drawbacks of these data are mentioned in the notes to 


fhe age group was chosen arbitrarily, to correspond with the age 
group within which graduate students fall, and with published age group data. 
The published data are arranged in five-year intervals. See Canada, Dominion 
Bureau of Statistics, Population by Sex and Age, 1921-1966 Cat. No. 91-511 


(Ottawa: Dominion Bureau of Statistics, 1968), and 
Estimated Population by Sex and Age Groups, Canada and Provinces Puce various 


years, Cat. No. 91-202 (Ottawa: Dominion Bureau of Statistics, various 
years). 
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Table A-1. Specifically starting in 1962-63 there was a change in the social 
work and theology categories, bringing them from undergraduate to graduate 
classifications. For totals data this change is probably not important because 
total enrolment in those categories was, and remains, a small percentage of total 
enrolment. 

These data may have been affected by the changes in financial 
arrangements for higher education during these years and by changes in the age 
and education composition of the Canadian population. Available studies have 
not compared these data with population data for holders of bachelors or first 
professional degrees within appropriate age groups. 

For es years 1961-62 to 1969-70, Table A-3 presents full-time and 
part-time graduate enrolment by faculty in Canada. 

The faculties used in grouping these data are not consistent across 
universities. Every university has been allowed to aggregate subjects of 
specialization into faculties as it has seen fit. Thus some of the variation 
reported may be due to universities revising their classifications. Similarly, 
national growth of enrolment in subject areas which are reported under a variety 
of faculties (e.g. psychology) may be hidden by being dispersed into a number of 
faculties. 

Some comments can, however, be made. Table A-4 summarizes these 


data for selected faculties in 1962-63 and 1969-70. 


Me Zelemone and Wenaas, Enrolment in Educational Institutions, and 
[ing and Zsigmond, Enrolment in Schools and Universities. 


i cog a nttluant.e nary seo ci f 


4 ) an Ae | yy 
e Ansaid vad mm brat 


ere 
ai aaale 


The 
ot een] 


, 
04) : Jan! ip’ f } 
a! i" 


a olde. obee at seve : 


13] 


OE ERS vOP? 0702 Clvc £96T CULL ORS SPL EAE “eu 4zaed 


Grrieme109T $81 ZTIOT 428 G7G vEP LOS SPE Ting ,uoTeONpA 
I 9 aq OT OT OT 9 € meee q2eq 
TG O0T L9 OL SS 6h 6E ec c€ Tine Xa3stjueq 
pee eecOL Teor ect “O0GEE Oyyt ecot “eu aaeg 
Omer = Fco1 SCOT  £77T  9TOT — 088 ZOL Ch p6P Tron 20 TeuMUIOD 
ae 92 SZ eT g é @ 7 "eru eed 
Ctr OOT 87 08 OF O€ eT 87 ZE Tina @mn}0e34TYOAY 
90T ECT Z8 er ei) 08 OL EG “ecu qed » 
ZS9 TZ6 Z99 7S 70S (ete y2P PEE LOE Tine San} [NoTzb6y 
ee Voryere ete vior, cese = civ, “Teet (691 erm amps "TOS 
St9LT 62ST POTST B8EZT 9EBOT ETPS 6rE9 86Sb PrTb CTINA " SAV TeIOL 
E18 Loy 839 £09 98h The LTE LO "eeu q2eq 
SOTL 0029 92'S L9Sh 6S0P 98ZE TLPZ 9922  OFO0Z Ttna peoustos ean 
86hh LZ9€ Shyp TIOb 9OPEZ TOTZ *#T9T OfZT <‘eru j1eq 
G0CdI co0G- Sco". TcCeL. LES L716 “Sise ~zeEez  E6cbz Tr 2StI¥ 
sy sae Ze ae a cn ee 
0L~69 69-89 89-19 49-99 99-S9 $9-79 ¥#9-€9 €9-z9 z9-TO96T eddAL AA[noe gs 


EC CE ES Fes SSS Sg -ssSss sssSSsfUh ih Sseseh SSSSSSSSE 
A eS Ss ss st es oS SSS 


“0L-696T- 93 €9-T96T “VYaUNVO “ALTNOWA xAG 
DNAWIOUNY ALWNGWYD AWIL-LYVd GNVY AWIL-TInNd 


€-V ATAVL 


- vp » 
i | w 


132 


ree OT Z VT Hs L ET ZE "ecu 32eq. 
Li 79 06 LZ 8z (%e 0Z 60 89 aaa Butsann 
Z8 BL 6L 79 OF 8h 6S 9T eeu aed 

ELT 96 OL 8S TP hig GS Ta 6Z Tig OTSNnW 
6¢T CPT vou Le 98T Zz Bi 6Z EU Ieg 

GOST EONRT PEET SLOT TL8 68L 868 09S OSL Tind peulotugn 
69T 98 GG LE LE O€ €Z €Z 2ecu Ae 

ee, G = 9 T L 9 - - Ting *tog AzeaqryI 
66 Let aS ate 09 6S L9 iS Secu reg 

ZST 9ZT VET POT €9 eT, 6L 6L L6 Ting MeT 
ave L 6 L L € Z i Spt 31e4 

Se vP SE 0z GT ct VI 7 "1 Tina "TOS pToyssnoH 
LG T9 cs 62 6Z PT Re Y eet 31ed 

Z9OT GPT GZT 9TT ZO €9 OL 7S €9 Ttnd Ka}se104 
GETT 7T8 766 96P TEL 6L6 GER 8TL “eeu 31eg 

LITE EZOE G8SZ TeO C2ET 9LET 6ZIT L98 099 Ting Sutzsout bug 
OL-69 69-89 89-19 49-99 99-S$9 S9-%79 *¥79-€9 €9-7Z9 729-T96T adAyq, AR [Noe 

(penutjzuod) €-W AIGVL 


i) 
+) 
i. P 5 
' = i 
é —_ 4 5 
~ 
i ie ’ 
| 
} 
4 
| 
a 
fF) a 
- 
7 
: , i] 
n a _ if 
- ) y — vat 
/ ee 
* fa 
ne Pe i 7 2 ‘ 
" oe i H 
all 3 mn 


ay oP a 


aa : a . fu 


133 


6TLET PSPOT 9690T TTITOT P2LL 89ZL 8679 LSES ecu Raed (sezeotTTdnp 
TmocOG OC LOC 7 80VC. OTL 6 9601 L6LET €eLit- 967s LY oe Ttnd SST) |, TeIoL 
898 €tP POL OZE 792 Zoe 98T CEC "ecu 4Aeg 
008 PLL T8p OS? O8¢€ GES iis ZOZ 162 Te eae (petsytsseptoun 
Butpn{Tour) szeyz0 
6T Et 0Z PT E ~ - = mec aed 
Z6 9g ST: 6E 6Z 14 QZ Sie Cai TiInd °tog AzeutTz970A 
T6T VZZ Gor SOT Gea 8ZT OTT 9€T PONG z1eg 
TZe€ VEE Lie 862 612 Let LPT L62 We Tina y peLeaud 
GeiE cSt €9 8 GE 82 TI O€ "ecu zaeg 
8L6 Owes SET 9ZT 79Z 82 ie L6 yv8t Tina p1AtOM TeTOOS 
- | ag - - - - ~ - EOE | 310g *Teuotzedns5s0 
GY OR 7S 19 SP VP LS LZ O€ Tina 9 AdezouqorsAugd 
8S OF 0Z 1k 1Cle 6 zg € SEU RZaAeq “onpaA uATeeH ¥ 
ZZT 06 69 9S SP PE TE Me 9 Total *onpg” TeotsAyd 
PT ET L 9 7 iat VI 9 “ecu qreg 
SOT 76 Ege SL CL G9 Gi 9G 8ST Ttad Xoewzeud 
0L-69 69-89 89-L9 49-99 99-S$9 ¢9-79 79-€9 €9-729 Z9-T96T addAL ARpnoe 7 


(penuTj4UuoD) €-W AIGVL 


134 


*SIsyuzO UT pepnToOUT SeM UOTReONPA snorHtposy 

"eTqeTtTeae ezsyM ‘uot zeoONpYA snothtTeu sepntToOxA *€9-7Z96T OF AOTAd Auswjtozus 
ezenperzbrzspun ut pepnpTouT eze sjuepngas sejenpexz6 swos *sjusepnyas ejenpexzb 

Se pesseTO 879M PTSTF owes oy} ut sexzhboep azotad e YATM SqUSepNyAS eTTUM ‘seqjenpeszh 
-Zepun se pesse{[O sA9M pTeTF AeyuRZoue ut serAhaep Aotzad e yuATM Ss juUSepNAS 


x 
SE SIGRUSRRG 
"€9-Z96T OF AOTAd AUSsWTOAUS SsZeNpeEAHAspun UT pepnTouT eAze sqjusepnys 
ezenperb swog *jusewyToOrzue ejenpezhrzepun uT pepntTouT 219M (MSW) YAIOM TeTOOS Jo 


Zeyzsew oy ATuO HutAezZZFO Suoty4nAtTAsut Hhutpuezjze sjuepnys soerhep SI0qSeW, 


°G9-P96T UL 602 “79-E96T UT 

LEZ ‘€9-796T UT LTZ SAEM pOaRTUO *AeRZyeoTSyA Zou 4nq ‘’¢€9-7Z9GT OF AOTAd sjuepnys 
oqenperb owt4-T[Ingz se paeyzodaz azam ojUOAOL, Jo ARZtszAeatug syW We Suu 

*squepnyas oqenpexrh 

se pesseTo e798M PTSETF owes oy ut seabep Azotad e YATM SQUSpPNAS SeTTYM ‘Seqenpesrzhb 
-Zepun Se psesSse[oO e79M pPTSeTy Aeyjoue ut sexzAbaep Aotad e yzIT™m sqzuepnis. 


*ze0K awes 3yuj AOF oABYMESTS peArodsr /7¢E SEEASE USPC L 


“O07 “OL-696T *SMOTTOS 
se peqyzodsez sem AusewTOAUS suT4-4aAed edUeTOS aang pue sjAV poTFtssepoun. 


“TT? ‘OL-696T *S% ‘Z9-T96T =SMOTTOZ 
Se poqzz0der sem QUuSeWTOAUS SWTR-[[TNJ souEeTOS sang pue sjaV Be Sots 


"S3AW UT JUSUTOTUS SoUSTOS ANd SpnTOUT sUOTINATISUT sUlOS,, 


SS 


(penutjuod) €-W AIGWL 


if \ Wine 
boom «| : 
al : ' : 1 
vay i} 
] 
rn 
~ ' 
a | 
= 
. 
; , 
; ; 
\ ‘at 
. y's 
e 
is 
3 
f 
J 
| 5 
: to a 
‘ be | 
ie a. 
| i ae 


= 
y= 


+ ¢ 
s 
a 


_—— 
rf : 


Tracrote 4£ 


135 


°01-6961T puokesq sosornos peusttTqnd woxzz pezonazaysuos 

aq FOUUeD eWep SeTqeazedwuoo zeyW os paebhueyd sem poysttqnd sxze ejep sssyy YOTYM 

UT WIOF SY ONSST TL-OL6T 3UR UI “(SxeeA SnOTAeA) ASQUTAd S,useNG :eMeRI0O) FOZ-TS 

"ON °328O “0L-696T OF T96T “SebeTTOD pue SoTATszsAtTun ut jUuSwTOAUG TTed +I 44ed 
4UOTReONpPY ASyYHTH FO AsAANS ‘“SOTASTIeRS FO neosAang uotutTwod “epeueD :e0mno0S 


"€9-Z96T 0} AOTAd sZeTduoo 30N,, 


*soqenperzbrzepun se pseyrzodez Es 


(penuTtquod) €-V ATIAVL 


| wy : : 
; ia ' ? ot 
- ' ' 
.* - 
7 : au 
= 
/ A iy | : 
eis 7 a : 
4 


62 4: 


136 


TABLE A-4 


FULL-TIME AND PART-TIME GRADUATE ENROLMENT IN 1962-63 
AND 2969-70, FOR SELECTED =PACULIDES 


Ratio 
1969-70 


Enrolment 


Faculty BI O97 O96 2='6 3 


Arts Full-Time 
Part-Time 


Total 


Full-Time 
Part-Time 
Total 


Science 


Arts and 
Science 


Full-Time 
Part-Time 
Total 


Full-Time 
Part-Time 
Total 


Agriculture 


Full-Time 
Part-Time 
Total 


Business 


10234 801350) 
E596) (1 923)% 


Full-Time 
Part-Time 
Total 


Education 


Full-Time 
Part-Time 
Total 


Engineering 


Full-Time 
Part-Time 
Total 


Medical 


Full-Time 
Part-Time 
Total 


Total 


ol Ped fis ane 
ae hte uD 


i. 


bits 7 “a if oat fer 


by 


Cust 


f a ih 


PAL ty’ 


137 


+ TABLE A-4 (Continued) 


“rigures in parentheses are recalculated to allow 
for 327 students who were excluded from this category in 
EI62—-03. 


>1969-70 Arts and Science includes 211 full-time 
and 40 part-time students reported in Arts and Science. 


Source: Tahle A-3. ' 
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Part-time enrolment made up 33.2% of all graduate enrolment during the 
years 1962-63 to 1969-70. This proportion declined slightly but not steadily 
during the period. Absolute declines in part-time enrolment have not been large 
enough to lead to declines in total enrolment. 

Among the disciplines, there appears to be some variation between 
faculties in the percentage of total graduate enrolment made up by part-time 
enrolment. This proportion changed between 1962-63 and 1969-70. While 
part-time enrolment has declined from 34.5% to 30.3% of graduate enrolment 
in arts, the corresponding decline in science has been from 17.0% to 10.9%, || 
Whereas this ratio has remained relatively constant for agriculture (13.2% to 
13.9%); in commerce it has fallen from approximately 70% to about 45%; in 
education the fall in from 71.2% to 66.9%; and in engineering the part-time 
enrolment has fallen from 45.2% to 26.0%. These changes may indicate that 
some fundamental changes in the nature of graduate education in the 
professional schools have occurred in the past decade, especially in commerce 
and engineering, and these changes have resulted in greater incentives for 


students to complete their graduate work by full-time ehndyae 


Mh should be noted that part-time enrolment has not grown as fast as 
full-time enrolment in either arts or science with the fall off being more 
pronounced for science. For agriculture however, part-time enrolment grew 
faster than full-time enrolment. 


leAgneng the possibilities are financial support and admissions policies. 
The low part-time rates for graduate students in science, agriculture, and 
medicine relative to other faculties may be due to National Research Council 
support in these fields. 
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Examination of the changes in total graduate enrolment in the major 
faculties between 1962-63 and 1969-70 shows that the seven faculties can be 
grouped into three growth rates. Graduate enrolment in arts quadrupled in the 
period, while in science, education, medicine, and engineering it almost tripled. 
In agriculture and commerce graduate enrolment almost doubled. 

The data discussed here have been drawn from the publications of the 
Dominion Bureau of Statistics (now Statistics Canada). For shorter time periods the 
data published by the Canadian Association of Graduate Schools are available. Le 
These data cover a narrower range of institutions and apply a more restrictive 
definition of graduate students than do the Dominion Bureau of Statistics data. le 


In this study interest is focussed on the behaviour of these data over time and the 


data selected are those for which relatively long series are available. 


Graduate Students: Graduations 
Table A-5 presents data on earned doctorates and master's or licence 


degrees granted in Canada in the period 1919-20 to 1969-70. It shows that in 


LeGernaian Association of Graduate Schools, Statistical Report 1968, 
1969, 1970, 1971, (Winnipeg: Faculty of Graduate Studies, University of 
Manitoba, 1971). The most recent publishing agency has been provided. Earlier 
issues were published at the University of Calgary. 


{Notes on these and other sources are provided in John B. Macdonald 
et al. The Role of the Federal Government in Support of Research in Canadian 
Universities, Special Study No. 7 prepared for the Science Council of Canada 
and The Canada Council, Cat. No. SS 21-1/7 (Ottawa: Queen's Printer, 1969), 
Bel. 
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TABLE A-5 


EARNED MASTER'S AND DOCTORAL DEGREES 
GRANTED IN CANADA | 
1919-20 TO 1969-70° 


Master's and Master's and 

Year Licence Doctorate Year Licence Doctorate 
1919-20 2.35 “ 24 1945-46 Sa 104 
1920-21 218 24 1946-47 1084 eG 
1921-22 259 24 1947-48 TS y/ 136 
1922-23 325 Bob 1948-49 1619 194 
1923-24 © 341 35 1949-50 1699 226 
1924-25 B23 33 1950-51 £632 202 
1925-26 324 28 1951-52 Aas 234 
1926-27 362 40 1952-53 1418 262 
1927-28 400 41 1953-54 1468 242 
1928-29 363 Sue 1954-55 L368 ane 
1929-30 400 61 1955-56 1459 266 
1930-31 468 46 1956-57 1500 292- 
1931-32 493 80 1957-58 es 2 IAG 2 
1932-33 529 87 1958-59 ¥EFLO 284 
1933-34 Syl 7/ 89 1959-60 2094 281 
1934-35 481 415) 1960-61 2447 B05 
1935-36 485 68 1961-62 Dol S22 
1936-37 600 78 1962-63 3.152 421 
1937-38 643 84 1963-64 3490 481 
1938-39 632 80 1964-65 4096 569 
1939-40 666 82 1965-66 5235 TOs 
1940-41 6/5 pS) 1966-67 6249 787 
1941-42 564 2 1967-68 1314 1006 
1942-43 600 97 1968-69 6858 1108 
1943-44 520 88 1969-70 8461 Metis) 
1944-45 602 89 


“these data differ from those given elsewhere as 
follows: 

Urquart and BuckYeyedittengim the years 195)—52and 
1954-55 to 1957-58. Zsigmond and Wenaas differ for master's 
degrees in the vears 1961-621 (2312)7, 9 1952-63) (3166)2 
1965266985250) send L96G—6 7/0253) mancdnnOr GOCtOraves sin 
1965-66 (697) and 1966-67 4735). 
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TABLE A-5 (Continued) 


N.oM. Melez; sratterns of University Graduation by 


Piela Of otucy an Onter10,/Canadaand the United States, 
OSU ton Les 60 teronto: “Institutes tormpolicy Analysis; 


UNnIVersiey of Voronto,-197l))4diftiersior doctorates in 
1964-65 \(5/72)),, 1965-66) (697), 1966-67 (779), and 1967-68 
(1005). The reasons for these differences are not readily 
apparent. None of the differences exceeds 1%. 


sources; | 
too Zc we Or SiMe GomUbguartweal COT, ands Kn 
Relies DUCK Ley, assistant. editor, Historical Statistics of 
Canada, (Toronto: Macmillan Company of Canada Ltd.) 


1955) p. 603. 


105 tS wane 1957-5 oe togl959—60; B2s7qmond wand 
Wenaas, Enrolment in’educational Institutions, p.ri60. 


PIS Zoe tO, LI55—567) We. MeelLiling and Zo Ba -Zsigmond, 
EBnroiment vin Schools and, ,Universitves, p. 145. 


1956-57 and 1960-61 to 1969-70: Canada, Dominion 
Bureau of to tatwvotres;, Survey of Higner Eaucation, Part Jlrs. 


Degrecsweotan mo uUnmany,uehIO2—-64 oO. LI09=7 UF eCacalogue No. 


81-211 (Ottawa: Queen's Printer, various years). 
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that period the number of masters degrees granted rose by a factor of about forty, 
while doctorates rose by about fifty-five times. The growth rates estimated 
for this data are 6.4% for masters and 7.0% for doctorates. 

A new Statistics Canada publication has become available since these 
data were compiled. 3 The data presented there include most licences granted by 
French language universities in the bachelor's level, whereas except for 1969-70, 
the data above classify them with master's degrees. Also the new publication 
establishes a category called 'graduate diploma’ for qualifications "obtained 
following a master's degree, a first professional degree, or a bachelor's degree in 
the same, or closely related field of Bay tue The data obviously differ greatly 
from those presented above. Table A-5 has not been modified because the new. 
data exclude licences granted. The new Statistics Canada data are presented in 
Table A~8 below. 

Both Mele and the new Statistics Canada eliminate licence data from 
the master's degrees results. An attempt was made to construct licence data for 
the period but was abandoned. 

Although the general behaviour of these data is remarkably like that of 


total enrolment, the periods into which they have been classified differ, so that 


emmedey Statistics Canada, Advance Release, Degrees and Diplomas 


Aworded by Canadian Universities and Colleges: 1960-61 to 1969-70, Cat. No. 
81-548. (Ottawa: Statistics Canada, 1971). 


16 


Ibid., Introduction. 


VE al citation given in Table A-5, 
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some additional variations can be shown, (See Table A-6 for these analyses.) 
Between 1919-20 and 1932-33 master's graduations grew at 6.3% per annum 
while doctorates grew at 9.6% per annum. In the period of the great depression 
and the expanded manpower requirements of World War II, neither masters nor 
doctorate graduations grew at rates significantly different from zero, although 
there was a good deal of fluctuation in this period. Ue During 1944-45 to 1948- 
49, stimulated by grants to veterans to continue their university education, 
masters degrees granted grew at 22.8% per annum and doctorates at 18.3% per 
annum, Some readjustment seems to have occurred between 1948-49 and 1957-58 
when masters degrees granted declined at 1.3% per annum (a rate which is 
significantly different from zero but does not reflect the einemarion: in the data 
in this period), while doctorates grew at 4.0%. Following 1957-58 masters 
degrees granted grew at 14.6% per annum, while doctorates grew at 14.5% per 
annum. 

Doctorates appear to respond with a lag of zero to changes in masters 
degrees granted. It can be observed in Table A-6, that the coefficients of 
correlation with time do not differ greatly for master's degrees and doctorates 
within the periods chosen. 

Table A-7 compares the cumulative totals of Canadian masters and 


doctoral graduations with the civilian labour force. Assuming a working lifetime 


One particular instance is the jump of doctoral graduations from 75 to 
121 in 1941-42 and back to 97 in 1942-43. A possible explanation is that 
doctoral students accelerated their work in order to obtain jobs in the war 
stimulated labour market. 
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TABLE A-7 


ESTIMATED° NUMBERS OF ACTIVE HOLDERS OF HIGHER DEGREES GRANTED 
BY CANADIAN UNIVERSITIES AND PROPORTION OF CIVILIAN 
LABOUR FORCE, BY LEVEL OF DEGREE AND YEAR 
EIa9—-50' to 1970-71 


Masters PEODOLELOM: LO 


Year . Detar ate chr? ee Labour ee 
igre (000) asters : DOECEOLrace 
a UENCE s 3 
1949-50 Gj os 28S 5092 0.233 0.043 
51 18244 Ds hehs) 4892 ONS 0.049 
5 19658 IMSS 5,236 0) Ses: 0.049 
ay) 20842 PLU TES 5344 Oo 0.052 
54 21945 3,004 5461 0.40 05055 
537) 2307-2 S201 SDH 0.42 02058 
56 24110 3449 5,6 66 0.43 Om0ow! 
57 25,245 3,687 5843 0.43 03063 
58 26383 39:39 6,094 0.43 03065 
oO 27,495 4170 od 0.44 0.067 
1959-60 28842 4403 6302 0.46 03,0'7:0: 
61 30,536 4623 6462 0.47 0.072 
62 Boas A882 6594 0.49 0.074 
63 34835 Shes) e) DS, On sy4 OP MOINS 
64 37458 5A57 6851 ORS 0.080 
65 40431 5,849 VOSS (OPalase/ OR0GS 
66 44046 6341 7,306 0.60 0.087 
67 48,796 6,976 1533 Ore 8) SWS) 
68 54445 7,685 Thshays) 07.69 0.098 
69 LILA 8.607 8158 TES) OF 0G 
1969-70 67,342 Sis) She) 8,403 0.80 ORES 
ii (pas uaylh 10928 8,6 77 0.87 Orzo 
Note: @These data are simple 30 year cumulative 
tobalsmofegraduatvonsmerom. Canadian institutions. ithe 


efieces wor the . low om oLmlastLer Sto, dectoral qualifications, 
Immigration emigration, participation, moncality ,morbidaty 
and other factors affecting the numbers of higher degree 
holders in the Canadian civilian labour force have been ignored. 


Dcumulative graduations include those up to and 
including the academic year upri0r, to the! year, tabulated. Hence 
for 1949-50 the last years graduations included are for 1948- 
49. This Cumulative total was divided by the civilian labour 
force for 19497 in order to derive the percentage data. 


Source: Table A-5 and Statistics Canada. 
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of 30 years and 100% participation, Table A-5 enables us to estimate the number 
of holders of Canadian higher degrees remaining active from 1949-50 to 1970-71. 
These estimates were compared with civilian labour force data. In order to 
interpret the results in terms of percentage of civilian labour forces it is 
necessary to assume 100% participation for 30 years and zero participation 
thereafter. Even then the percentages may not be added because double counting 
would result since many doctorates obtain master's degrees before taking their 
doctorates. Note that such factors as immigration, emigration, participation, 
mortality and morbidity have been ignored. 

The results of such estimates suggest that 30-year cumulations of both 
masters' degrees and doctorates’ granted in Canada have almost tripled as 
percentages of the civilian labour force since 1949-50. For master's and licence 
degrees this proportion has increased from 0.33% in 1949-50 to 0.87% in 1970-71 
while the change was from 0.043% to 0.126% for doctorate's. 

Table A-8 presents some detail regarding the faculty composition of 
graduations in Canada in the years 1960-61 to 1969-70. These data are 
revisions of the data presented in Table A-5. They omit licence degrees and 
graduate diplomas from master's degree data, while including the Master of Social 
Work degree from all institutions. : A breakdown of the data on which Table A-5 


is based was prepared, but has not been included because Statistics Canada now 


cee Statistics Canada, Advance Release: Degrees and Diplomas 


Awarded by Canadian Universities and Colleges, 1960-61 to 1969-70. (Ottawa: 
Statistics Canada, 1971). 
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proposes that the revised data should replace the previous material re 

In order to retain some similarity with the treatment of enrolment data 
presented above, the changes over the period 1962-63 to 1969-70 are tabulated. 
Graduations in business at the master's level, and in science, at both levels, rose 
by two and one half times during this period, the slowest growth rates of any of 
the divisions studied. Graduations in arts and medical and veterinary, at both 
levels, more than tripled as did all graduations, and master's graduations in 
agriculture, engineering and social work. Fastest growing master's graduations 
were in education with an increase of 3.7 times. The fastest growth in 
doctorates occurred in engineering, where the multiple was 7.2, followed by | 
education, which multiplied its doctorates by 6.5. In agriculture, doctorates | 
grew considerably faster than master's degrees, as was the case for engineering 
and education. 

When reviewing the performance of enrolment for this period in 
comparison with that of graduations, there appear some variations which may be 
worthy of further study. The comparability of graduations data and enrolment 


; eteee 21 : 
data is subject to serious qualification however. While arts had the fastest 


20 


The breakdown of the previous data is a most laborious process since it 
involves aggregating some hundreds of subject categories. 


Mean aa data have been collected in faculty groupings, which are 
not exhaustive, and whose contents were determined by each individual 
university. Graduations data have been reported by detailed subject by 
Statistics Canada and compiled into faculties by Statistics Canada or the author. 
These groupings are exhaustive, i.e., no graduations are left out, some 
enrolments are. 
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growth of enrolment, its graduations growth was about average. Science had 
about average growth of enrolment and one of the lowest increases in graduations. 
In medicine, an average growth enrolment led to an average growth in 
graduations; while average growth in enrolment in education and engineering led 
to slightly higher than average growth in graduations, both warped towards 
doctorates. Slow growth of enrolment led to higher than average growth in 
graduations in agriculture and slower than average in business. 

University demand for new teaching staff consists of two components, 
namely, those required to replace losses from the system and those required 
because of growth or change of structure. Under conditions of stable enrolment 
and structure, losses from the system depend upon the current size of academic - 
staff and slowly changing components such as the age structure of staff. By 
comparing the current flow of doctoral graduations with the current stock of 
academic staff one obtains a measure of the capacity of the graduate education 
system to meet its own steady state demands. Note that this ignores non- 
university demands for doctcrates. 

In the 1920's, earned doctorates granted in Canadian universities 
amounted to about one percent of the unadjusted teaching staff at Canadian 
universities. Many Canadian students undertook their graduate study abroad and 
Canadian universities hired abroad. By about 1929 doctoral graduations reached 
two percent of staff and remained there through the depression and up to the 
second world war. There was considerable variability during this period with 


proportions as low as 1.3% in 1930-31 and as high as 3.2% in 1941-42. In the 
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early 1950's Canadian universities were granting earned doctorates in amounts 
approaching four percent of their teaching staffs. This proportion declined 
towards the end of the decade and then rose to about 5% by the end of the 1960's. 
Adjustment of teaching staff data to allow for definition changes does not reverse 
this trend. See Table A-9. 

Thus the surpluses of higher degree holders reported since 1920 in Canada 
have occurred as graduate output grew relative to its steady state market in 
Canadian universities. These figures hide the situation in individual disciplines 
where annual doctoral production has been greater in the disciplines supported by 
the National Research Council than in the Humanities and Social Sciences. While 
about 56% of teaching staff at Canadian universities in 1967-68 were in the 
Humanities and the Social Sciences, only about 30% of the doctoral degrees granted 
were in those ‘oan The effects of this imbalance appear in von Zur 
Muehlen's estimates of supply and demand for Ph.D.'s for teaching in Canadian 
universities. He makes allowance for occupational choice, foreign students 
returning to their home countries, and Canadians staying abroad, and returning to 
Canada. The surpluses he obtains are greatest in the physical sciences and 
smallest in the humanities. He also points out that Canadian practice has been to 
absorb in the universities 90% of doctorate's in the humanities and social sciences 


and 70 to 80% of doctorate's in the physical and biological sciences. 


eacae Max von Zur Muehlen "The Ph.D. Dilemma in Canada: A Case 
Study" in Canadian Higher Education in the Seventies, Sylvia Ostry, editor. 
Sponsored by the Economic Council of Canada. (Ottawa: Information Canada, 


1972), pp. 77-131, especially pp. 110, 111, 122, and 123. 
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Year 


1919-20 


1929-30 


1939-40 


1949-50 


1959-60 


1969-70 


TABLE A-9 


EARNED DOCTORATES GRANTED AS A PERCENTAGE 


Notes: 


OF UNIVERSITY TEACHING STAFF, 
CANADA, SELECTED YEARS, 
1919-20 TO 1969-70 


Percent of 
teaching staff 
data 


See Tables A-5 and A-13. 


Sources: Tables A-5 and A-13. 


Percent of 
corrected 
teaching staff 
data 
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Von Zur Muehlen obtains replacement rates in the 1960's of 1.5 to 
2.0% for university teachers in eannaaenn compared with rates of production 
exceeding 5 percent observed above. In the event that Canadian universities do 
not grow or change in structure during the next decade, the relative youth of 
their present staffs indicates that replacement demand will not rise much above 2 
percent. Thus even before applicants from the world's great universities are 
considered, 60 percent of Canada's crop of Ph.D.'s could not be absorbed in her 
universities. As noted above over 70% of Canada's Ph.D.'s have been 
accustomed to finding university positions. 

Thus whereas surpluses have been reported when Canada's graduate 
education system could not be said to be self-sufficient, now, at least for low 
rates of growth, Canada is close to self-sufficiency in university teachers. 

It has been suggested ". . . that only a limited portion of the college- 
age population (18 - 22) has the motivation and ability to complete a scientific 
or engineering eieewice This portion would Be stable over time. A similar 
position might be taken with regard to the Ph.D. Should graduations have 
reached such a saturation level they would show a reduction in the rate of 
growth of the proportion of the appropriate age group receiving the degree. 


The presence of foreign students makes any conclusive test of the 


PATEL gen HOS 


Wallace R. Brode , "Manpower in Science and Engineering, Based on 


a Saturation Model," Science, 173 (16 July 1971), p. 206. 
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saturation hypothesis impossible without disaggregated data. 

In 1920-21 earned Ph.D.'s granted in Canada amounted to 3.5 
thousandths of one percent of the age group 7G, 29, In 1931-32 the proportion 
was 10.2 thousandths of one percent, and it fell to 9.0 thousandths of one 
percent in 1943-44, In 1951-52 the number of doctorates granted was 20.2 
thousandths of one percent of the group 25 - 29 years of age. This proportion 
reached 26.6, 63.4 and 96.1 thousand: of one percent in 1961-62, 1966-67 
and 1969~70 respectively. The source of Canada's Ph.D. students does not seem 
to be drying up. 

Doctorate's granted in the physical and biological sciences in 
Canadian universities in the years 1961-62, 1966-67 and 1969-70 amounted to 
13.7, 32.4 and 43.0 thousandths of one percent of those 25 - 29 years of age, 
respectively. There would have to be enormous increases in the proportion of 
foreign students receiving Canadian Ph.D.'s for these proportions to be stable 


when computed for Canadian born only. 


Graduate Students: Income Expectations 

Table A-10 shows median salaries of teachers at a selected group of 
Canadian universities for all ranks, Assistant Professors, and Lecturers and 
Instructors. These data are presented here because, as is discussed elsewhere, 
they relate to the enrolment and graduations data if graduate students are seen 
as expressing career choices in favour of academic life or of occupations which 
yield similar rates of pay. 


Earlier data are scattered, but are available, and sources for them are 
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TABLE A-10 
MEDIAN SALARIES OF TEACHERS AT 17 
OR 199 UNIVERSITIES, BY RANK 
CANADA, 1937-38 to 1971-72 


Rank 
Year All Ranks Assistant Professors Lect. & Instruct. 
1937-38 $3,211 $ 2,761 $2,007 
39 OF Lov, 2,766 1,919 
40 SPO 2,744 1,888 
1940-41 Sie 0ai V/ Pg TASH | 2,049 
42 OP Wa 2,783 1,967 
43 32535 2,836 27070 
44 OFS th teheys 27021 
45 BPO00 2,849 Pe, 
46 3,459 2,993 2,169 
47 3,482 3,028 Dana 
48 3,662 Or oO4 27393 
49 OOo, 37507 2) 562 
50 3,858 32593 2 ONS 
1950-51 4203 37000 2,854 
52 4,797 4,379 Op o4 | 
5S 4,860 4,414 BOGe. 
54 Sy FIN 4,674 3,678 
55 5,423 4,824 3,802 
56 ele abrehe ned. 
DY, 5,892 5,180 4,074 
58 6,713 Sy 136%) Ae o56 
59 7,445 6,664 S40 
60 7,979 TAZ Sy ier: 
1960-61 8,404 7,420 OF OlZ 
62 8,646 7,687 6,039 
63 8,894 TITS 6,226 
64 9-103 8,002 6,421 
65 9,668 87370 6,747 
66 10,250 BE Is bay? 
67 EES 97629 7,604 
68 127063 19,513 8,229 
69 12,847 11,078 8,681 
70 13,839 1750 9,407 
1970-71 14,887 120739 10,000 


72 13,865 13,403 10,454 
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TABLE A-10: continued 


“From 1966-67, data for University of Calgary and Ontario Institute 
for Studies in Education were included with the following 17 institutions: 
British Columbia, Alberta, Saskatchewan, Manitoba, Western Ontario, McMaster, 
Toronto, Victoria, Trinity, Queen's, McGill, Bishops, New Brunswick, Mount 
Allison, St. Francis Xavier, Acadia, Dalhousie. 


b re we 

Attempts were made by the Dominion Bureau of Statistics to exclude 
part-time teachers and religious paid on a scale less than that for lay staff. The 
category lecturers and instructors may still contain some of these individuals. 


Source: Canada, Dominion Bureau of Statistics, University Teachers’ 
Salaries, 1937-1960, Cat. No. 81-203 (Ottawa: Queen's Printer and Coniroller of 
Stationery, 1960), pp. 12-13, Salaries and Qualifications of Teachers in 
Universities and Colleges, 1969-70, Cat. No. 81-203 (Ottawa: Queen's Printer, 
1970), pp. 32-33, and Statistics Canada, Salaries of Teachers in Degree-Granting 


Institutions, Part |, General Characteristics, 1971-72, Cat. No. 81-241 Annual 


(Ottawa: Information Canada, 1972), pp. 34-35. 
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given by the Dominion Bureau of Srtisticst It should be noted that many 
teachers earn income in excess of their basic annual salary rates, and this 
income is excluded from Table A-10 although it is most relevant to the 
occupational choice framework mentioned in the previous paragraph. 

The commentary on these data, provided in the source, is adequate for 
the present. The effects of the depression of the 1930's were still apparent in the 
Consumer Price Index and in salaries until about 1945. The World War of 1939- 
45 caused some staff to enter the armed forces. Immediately following the war, 
returned soldiers received government grants to continue their education and the 
resulting influx of students resulted in staffing difficulties during these years. 

Median salaries have behaved similarly to graduate arealent and 


graduations, but casual observations of these data plotted against time suggests 


ea erity Teachers' Salaries, 1937-1960, Cat. No. 81-203 (Ottawa: 


Queen's Printer and Controller of Stationery, 1960), p. 32. 


oie this respect the following quotations from Canada, Dominion 
Bureau of Statistics, The Canada Year Book, 1947, (Ottawa: King's Printer and 
Controller of Stationery, 1947), p. 290, reveal one of the means used by the 


universities to resolve these difficulties. 


"As the registration increased during 1945-46, the problem of staff 
became acute. One potential source of teaching personnel was the student 
veteran group enrolled for post-graduate training. Through co-operation with the 
Department of Veteran's Affairs, a system of part-time teaching was developed 
for such students to the mutual advantage of university and veteran." 


The same source reveals that some servicemen were released overseas 
to pursue graduate studies there. In addition three continuous sessions were run 
during the year and admissions were staggered with special courses starting in 


January and May. See Ibid., p. 289. 
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that increases in salaries have lagged increases in enrolment or graduations. 
: ; 2/, 
These data can be used in assessing shortages. 

Data on salaries for all ranks must be used with caution because 
variations in them can occur due to changes in the rank composition, not only due 
to changes in the salaries of university teachers, Data on assistant professors and 
on lecturers and instructors are less subject to this qualification. 

Further material on university staff salaries by faculty, field, subject 
and years since award of first and highest degree for 65 Canadian institutions and 

? 28 ae 
for several years are available from the same source. These additional data 
should be particularly useful for the study of lifetime income profiles over time. 

Data on salaries which are not restricted to university employment have 


been generated by surveys of the Scientific and Technical Personnel Register and 


by the Survey of Professional and Technical eunerrs eiares 


pices Chapter 2. The lag behind enrolment suggests that the shortage 


measure obtained may also be lagged. 


28 ee eres an a eet: 
Canada, Dominion Bureau of Statistics, Salaries and Qualifications 


of Teachers in Universities and Colleges: 1969-70, Cat. No. 81-203 (Ottawa: 
Queen's Printer, 1970). 


Gs Canada, Department of Labour, Economics and Research Branch, 
Engineering and Scientific Manpower Resources in Canada: Their Earnings, 


Employment and Education, 1957, 1959, and 1960-61, Professional Manpower 
Bulletin No's. 7, 9, and 10, Cat. No's. L2=2007, L2-2009, and L2-2010 (Ottawa: 
Queen's Printer and Controller of Stationery, 1959, 1960, and 1961). Also see 

, Employment and Earnings in the Scientific and Technical 
Professions: 1958-1961 and 1959-1962, Professional Manpower Report No's. 12 
and 14, Cat. No's. L2-2012 and L2-2014, (Ottawa: Queen's Printer and 
Controller of Stationery, 1962 and 1963). More recent information is available in 
Canada, Department of Manpower and Immigration, Program Development Service, 
Manpower Information and Analysis Branch, Survey of Professional, Scientific, 
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Table A~11 presents a collection of starting salaries data, by faculty 
and level of degree, for Canada from 1960 to 1971. They are composed from 
two sources and constitute the most extensive consistently collected set of 
published starting salaries data available for Canada, for graduate degree holders, 
that has come to the attention of the author. They are also useful for the study of 


shortages and surpluses. me 

These data may not be consistently accurate as a number of anomalies 
occur in them and the construction of the table has been achieved by resorting to 
a variety of resources. It has been achieved by consistently applying the rules 


discussed below. 
The major source of these data is a survey of employers conducted 
annually by the Pay Research Bureau of the Public Service Staff Relations Board 


: ' : Pee Ol ‘ 
in cooperation with the Department of Manpower and Immigration. This survey 


Technical Manpower - 1967: Selected Tabulations (Ottawa: Department of 
Manpower and Immigration, n.d.) and in A. G. Atkinson, K. J. Barnes, and 
Ellen Richardson, Canada's Highly Qualified Manpower Resources, Cat. No. 
MP32-6/1-1960 (Canada: Department of Manpower and Immigration, 1970; 
Ottawa: Information Canada, 1970). 


gucee Chapter 2. 


euine survey has been published as follows: Canada, Department of 
Manpower and Immigration, Manpower Information and Analysis Branch, 
Professional and Technical Occupations Section, Starting Salaries for University 
Graduates: 1959 to 1966, Reprint, Series 'A', Volume 1 (Ottawa: Department of 
Manpower and Immigration, 1967) part b; , Requirements and 
Starting Salaries: University Graduates: 1966 to 1968, Reprint, Series 'A', 
Volume 2 (Ottawa: Department of Manpower and Immigration, 1969); Canada, 
Department of Manpower and Immigration, Program Development Service, 
Manpower Information and Analysis Branch, Professional and Technical 
Occupations Section, Requirements and Average Starting Salaries: University 
Graduates: 1969 (Ottawa: Department of Manpower and Immigration, 
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yields data on anticipated hirings and anticipated starting salaries for the hiring 
season starting in the early spring of the year. Actual hirings and starting 
salaries are obtained for the previous hiring season and these data have been used 
to construct Table A-11, as far as possible. 

In constructing the table some care has been devoted to separating 
actual observations from anticipations. Unfortunately, the distinction is not 
always clear from the published material, especially since 1968. The general 
assumption that, in each publication, data pertaining to the year previous to the 
title year are actual data has been adopted. For the year 1969, for some 
faculties, this led to results which could not be reconciled with similar data 
Bice tHererec The year 1969 produced apparenily erratic results for some 
faculties and ee ihiceves source is used. No variation from the general 
rule stated above was made. 


A subsidiary source of data is collected by student placement officers of 


1969); , Requirements and Average Starting Salaries: University 
Graduates: 1970, MP32-2/4-1970 (Ottawa: Information Canada, 1971); 

, Preliminary Report: Requirements and Average Starting Salaries: 
University Graduates: 1971, MP32-2/4-1971 (Ottawa: Information Canada, 
1971). This source is here=in-after referred to as the ‘Requirements Survey’. 


ae similar data, which combine data from student placement 
offices with those from the employers' survey discussed above have also been 
published. That publication is Canada, Department of Manpower and Immigration, 
Program Development Service, Manpower Information and Analysis Branch, 
Professional and Technical Occupations Section, Requirements and Average 


ee eo 


Starting Salaries: University Graduates: 1969, (Ottawa: Department of 


Manpower and Immigration, 1969), 
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the Department of Manpower and Immigration. These data have been combined 
with that collected in the Pay Research Bureau Survey discussed above and 
published under the title Career Guricse! ss This source has not been feed in its 
entirety, because there was a change in definition, from estimated to mean 
actual starting salaries in 1968. 

These data differ from the 'Requirements Survey' data in most cases, the 
difference being due to the inclusion of additional information from student 
placement drtiewadee 

In order to test the hypothesis of no significant difference between these 
two data sources the common data were regressed against each other, with the 


é 35 : = 
‘Requirements Survey' data as dependent variable, ~ A two-tailed test using the 
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These data, hereinafter referred to as the 'Career Outlook' data have 
been published as follows: Canada, Department of Manpower and Immigration, 
Manpower Information and Analysis Branch, Professional and Technical 
Occupations Section, Starting Salaries for University Graduates: 1959 to 1966, 
Reprint, Series 'A', Volume 1 (Ottawa: Department of Manpower and Immigration, 
1967), part a; Canada, Department of Manpower and Immigration, Program 
Development Service, Manpower Information and Analysis Branch, Career Outlook: 
University Graduates: 1967-68, MP2-28/1967 (Ottawa: Queen's Printer and 
Controller of Stationery, 1967); , Career Outlook: University 
Graduates: 1968-69, MP32-2/2-1969 (Ottawa: Depariment of Manpower and 
Immigration, n.d.); Canada, Department of Manpower and Immigration, University: 
Career Outlook: 69-70, MP32-2/2-1970 (Ottawa: Department of Manpower and 
Immigration, n.d.); Canada, Department of Manpower and Immigration, Program 
Development Service, Manpower Information and Analysis Branch, University: 


Career Outlook: 70-71, MP32-2/2-1971 (Ottawa: Information Canada, 1970). 
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Letter from C. Courtemanche, Head, Graduate Requirements Section, 
Department of Manpower and Immigration, Ottawa: January 31, 1972. 
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For Arts and Science, the average of reported salaries was used for 
this test, because no 'All Graduates' category for these faculties is provided in 
earlier data. 
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36 


t statistic was conducted. 

For the case of bachelor's and higher degree data taken together, this 
test indicated that using 'Career Outlook' data instead of the appropriate 
‘Requirement Survey' data results in an overestimate of almost $15.00 
irrespective of the size of starting salary concerned. It was considered that an 
error in the order of 3% was tolerable. 

After the above test was made it was observed that a similar test should 
be run for the graduate degrees data alone. In this case the practice of 
calculating means in the 'Career Outlook' data as unweighted averages of the 
subjects reported in the faculties of engineering, arts and science, was 


abandoned for 1969 and 1970 since 'AIl Graduates’ averages were available for 


those years. 


cea the linear regression including bachelor's degree data, 144 
common observations were available, the correlation coefficient was .985, the 
intercept term was 14.470 with a t statistic of 1.692 (significant at the 10% 
level), and the slope coefficient was .988 witha + statistic of 67.320. For the 
slope coefficient we wish to test whether it is significantly different from unity, 
not zero as for the intercept. The appropriate t statistic is t = (.988-1) divided 
by .0147 = -.800, where the standard error of estimate of the slope coefficient 
was .0147. This estimate is significantly different from unity only at the 50% level. 


eaivelve observations are affected for the graduate calculation. Simple 
linear regression on 60 common observations gave a coefficient of correlation of 
.9558, an intercept term of $41.09 (standard error $27.30) and a slope 
coefficient of .9619 (standard error .0388), The t statistics for the intercept 
term is 1.504 which is significant at the 20% level. Testing the slope coefficient 
for difference from unity requires subtracting one from the estimate. The t 
statistic is .9808 which is significant at the 40% level. 
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In this case using 'Career Outlook! data as a substitute for 
"Requirement Survey' data results in an over estimate of $41.00 irrespective of the 
size of the starting salary concerned. However, the overestimate is only 
significant at a 20 percent level of confidence as compared with the 10 percent 
level associated with the previous case. In this case the error averages 7 percent 
and is a maximum of 10 percent of the values actually substituted. 

These results suggest that the data constructed are useful, viein limits, 
for the study of the employment of new university graduates in Canada. The 
limitations of the collection procedures appear to be at least as potent a source of 
errors as is the splicing procedure described ee Rates of growth of starting 
salaries may be slightly underestimated because of the use of substitute data an 
earlier years, which are slight overestimates of the irue values. 

Casual observation of Table A-11 reveals that, in the period 1962 to 
1970, all starting salaries rose between 1.6 and 1.7 times, except for those earned 
by master's degrees in education, which rose by only 1.3 times. No data were 


available for doctorates in arts or education or for any degrees in agriculture. 


Graduate Students: Stipends 
For a discussion of the earnings and expenditures of graduate students 


prior to graduation, and of the available data, see Appendix B. 


Graduate Students: Post-Graduate Unemployment 
The Ontario Council on Graduate Studies has published data on the 


employment of Ph.D.'s graduated from Canadian universities in 1970-71 and 1971- 


72, and on the employment of Ph.D.'s graduated from Ontario universities during 
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the periods 1964-69, 1969-70, 1970-71, and 1971-72.°° In these surveys, 


students were classified as unemployed if, at the time of the survey they were 
unable to report definite employment. In the case of the first period, 1964-69, 
the unemployed had remained so until the summer and fall of 1969. These data 
were collected by questionnaires sent to the ex-student's supervisor or 
department. Although alternative procedures are not obvious, there does seem to 
be a possibility of respondent bias in this particular one. 

These data give a total of 6 Ph.D.'s, out of 1517 for whom data were 
obtained from Ontario universities, who reported themselves to be unemployed 
immediately post-graduation for the period 1964-69. It is reasonable to assume 
that these individuals simply decided not to participate in the labour force 
anywhere, Furthermore, 5 of the 6 were outside Canada. However, for the years 
1969-70, 1970-71 and 1971-72 these numbers were 15 of 606, 39 of 698 and 36 
of 793 respectively. As percentages these figures are 2%, 6% and 5% respectively, 
of those Ontario Ph.D.'s whose fate was discovered from the survey. For Ph.D.'s 


graduated in 1970-71 in Canada (excluding Laval) 72 or 5% of a total of 1314 


ae: Ontario Council on Graduate Studies, "Survey of Employment of 
Ontario Ph.D. Graduates--1964-69," (Toronto: Committee of Presidents of 
Ontario Universities, December 1970) mimeo, and , Supplement ae 
January 1971. These data and extensions are reprinted as Appendix 3 in Council 
of Ontario Universities, “Graduate Enrolments in Relation to Requirements for 
Academic Staff in Ontario Universities," Brief to the Ontario Committee on 
University Affairs, 71-14 (Toronto: Council of Ontario Universities, 1971) 
mimeographed. For 1971-72 see Canadian Association of Graduate Schools, 
Press Release “Employment of New Ph.D. Graduates: 1971-72" December 14, 
1722 
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reported themselves unemployed, 8 of whom were out of Canada. In 1971-72, 
53 of 1446 or 4% of Ph.D.'s graduated in Canada reported as unemployed. This 
certainly suggests that unemployment rates among just graduated Ph.D.'s have 
become greater than zero. 

The unemployment data differ by discipline with health sciences 
showing a zero unemployment rate, social sciences showing about 2% and the 
humanities, physical sciences, engineering, and life sciences showing between 
6 and 8% of Canada's Ph.D.'s unemployed immediately after graduation. On 
the other hand the July 1970 unemployment rate among 14 - 24 year olds who had 
been full-time students in March was 13.8% and the rate among 14 - 24 year olds 
who had been full-time students in March but were not planning to return to 
school was 21.1%. The overall 14 - 24 year old unemployment rate was 10.9% wy 
These data are not strictly comparable, as was noted above, since the later figures 
are drawn from the Labour Force Survey and use Canadian Labour Force 
definitions. Nevertheless it would be difficult to support the argument that higher 
degree holders suffer from particularly high levels of unemployment immediately 
after graduation in Canada. 

The Ontario Council on Graduate Studies data provide a great deal more 
information than that on unemployment. Employment is broken down into the 


categroies of university teaching, industry, research fellowship, private research 


SP Sscikey Statistics Canada, Facts About the Unemployed, 1960-71, 
Cat. No. 71-520 (Ottawa: Information Canada, 1971) Table 11, p. 28. 
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institute, government,unemployed, and other. Data are provided for humanities,. 
social sciences (excluding education), physical sciences (including mathematics), 
engineering, life sciences, and health sciences separately. Further data for 
Ontario Ph.D.'s on their eventual employment as well as on their immediate post- 
graduation employment were collected. There are also tabulations of Ph.D.'s 
granted by citizenship, country of origin, country of first degree, change of 
citizenship after degree, citizenship on entry and discipline, university, and 
year of graduation. Many of these sources are unique although it might fairly be 
said of some of them that they stretch the capacity of the collection procedure. 

It would be particularly useful to have data on unemployment by level of 
education for the higher degree levels of education. The Labour Force Survey of 
Statistics Canada has collected these data periodically but only for levels of 
education up to completed high school yi These data show a decline in 
unemployment rates as education levels rise, but it is not clear how much of that 
decline is due to seasonal factors. We do not know whether this decline 
continues for higher levels of education. 


In the case of India, Blaug, Layard and Woodhall! found that 


Newspaper accounts of the quarterly findings of the Technical Service 
Council, set up in 1927, may provide a valuable additional source of data on post- 
graduation unemployment. 


See Canada, Dominion Bureau of Statistics, Educational Attainment of 
the Canadian Population and Labour Force-1960-65, Dominion Bureau of 
Statistics Special Labour Force Study No. 1, Cat. No. 71-505 (Ottawa: Queen's 
Printer and Controller of Stationery, 1966), p. 13 and Table 8. 
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TABLE A-14 


TEACHING STAFF AT CANADIAN UNIVERSITIES® 
oom 2 OO 97 2s 


Year Starr Corrected 
1919-20? 2998 1300 
ia 3329 1440 
22 3142 1360 
oan 3532 1530 
24° 3452 1500 
25 2260 1580 
26 2570 1800 
oF 3379 2360 
28. 3215 2250 
2975, 2862 2000 
1929-30 3525 1920 
31 3661 2000 
32 3977 2170 
33 4091 2280 
344 4128 2250 
35 4196 2290 
S6e 3044 2360 
T3623 7 3191 2480 
38 3359 2610 
39 cy ip 2650 
1939-40 3480 2704 
41 ehytg/) 2930 
42 3756 2920 
43 3836 2980 
44 4009 3120 
45 4012 3120 
46 5118 3980 
47 5710 4440 
48 6299 4890 
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TABLE A-14 (Continued) 


Year Staff Corrected 


1949-50 5968 4640 
51 5683 4420 
52 6207 4820 
D3e 6453 5010 
546 6869 5340 
1954-55 6474 5610 
56 6719 5820 
57 7000 6070 
58 7500 6500 
59. 8200 7100 
1959-60 9200 7970 
619 8780 = 
62 9490 = 
63 10600 - 
64 230 ~ 
65 13340 x 
66 15100 = 
67 | 18200 i 
68 20600 = 
69 23500 a 
1969-702 23900 = 
71 24516 24820 
12 25984 26300 
73 27595 27930 


“These data are drawn from a variety of sources and a 
variety of definitions have been used. Details have been 
noted below. Details of the correction are given in the 
Cex. | 


Dror the years 1919-20 to 1923-24 the data are for all 
Grades vot .academicustattiasul teand spame- tines dheyweare 
Grawn from the Canada Year Book for the particular year. 


“Prom 1924-25 to 1928-29 the data report full-time 
academic, staff inweall sorades.. 4-Fornl924—25 rstaif; in 
PLepaleatory Grades aresomiuucd syeineyeare, drawn strom gene 


Annual Survey GL Pducatron wim sanadas 
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TABLE A-14 (Continued) 


SSO DI AG GG Toe By eae Geren ereeee dees 


academic staff in Arts, Science, and Professional faculties 
The source is the Annual SULrVieyY OLN ECUcaet ron "I Canada, 


“From 1935-36 to 1953-54 the data report full-time 
academic staff in Arts, Science, and Professional faculties 


leds 


The sources are Higher Education in Canada or later, Survey 


of Higher Education. These data differ in previous years 
from the -Annvuain Surveys data. 


t Between 1954-55 to'1959-60 two definitions are used. 
For 1954-55 “and 1955-56 full-time’ academic’ staffs inchuding 
research sStatrt and: excluding pre-matraculation teachers 
were estimated by the Dominion Bureau of Statistics from 
survey returns and university calendars. These data were 
reported in the Canada Year Book, 1959. From 1956-57 to 
1959-60 the data are estimated fuli-time academic staff 
obtained from the Canada Year Book, 19565. 


Jrrom 1960-61 to 1969-70 the data report estimates 
of full-time academic staff drawn from reports of 50-90% 
of the Canadian institutions and were obtained from the 
Canada Year Book 1970-71. 


Athe datavtor 1970-JAetonlo7 2-73 are estimates. from 
survey returns which include estimates for non-reporting 
institutions and are published in Advanced Statistics of 
BauCation. Data tor 971 /2 sand 19 /2-73 are forecasts: 
This source has not in the past agreed with the eventual 
Canada Year Book data. 


Sources: 


1919-20 to 1923-24: Canada, Dominion Bureau of 
Statistics, The, CanadarvYear boon, .1920 7.19217, 2922-237 
1924, 1925 (Ottawa: Printer to theKing ’s Most’ Excellent 
Majesty; 1 19217610 22) L242 Dwele O) -. 


“1924-25 to 1934-35°> Canada, Dominion Bureau of 


Statistics, Annual survievsonr educations ineCanada, s1o25)to 
1935 (Ottawa: Printer to the King's Most Excellent Majesty, 
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TABLE A-14 (Continued) 


1935-36 to 1944-45, Canada, Dominion Bureau of 
Statistics, Higher Education in Canada, 1938-40 to 1944-46, 
Betnorlarteriliror tne Biennial Survey of Education in Canada, 
1938-20 O° 1944-46." “Cate Notrel=402 (Ottawa. Printersto 
the King's Most Excellent Majesty, 1941 to 1949). 


1945-46 to 1953-54: Canada, Dominion Bureau of 
Sea tist Como VeveOlrmucmem Rducat Om  I46=45 0 tO plo a 2co4, 
Cate. Glaj402) (Ottawa: Oueen' si Pranter and Controller of 
piLarvonery, (1950) to 71957). 


1954-55 to 1969-70: Canada, Dominion Bureau of 
ptavisva cs, Canadamvean! Book tl959 719655) 1970-7) Ottawa: 
Theonmnatvone Canada 19l050),81 9652 697 l) ) fesee valson : 
SuUBVCysOuiiigher Education (b954-617 jCabwe Nowell Sissy (Ottawa: 
Queens ePrinter and Controller of Stationery, 1963). 


1970-71 to 1972-73: Canada, Statistics Canada, Advance 
Std sti esol education,~ilgy lov 2 Cat. NOweol=220 “Ottawa: 
Inirormation Canaday’ 1971). 
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unemployment rates rise until matriculation is reached (the equivalent of about 
half way through U.S. senior high school) and then decline for the step to 
graduate (completed U. S. junior ollece tae The U. S. literature has not been 


examined on this point. 


Universities: Undergraduate Enrolment 

Table A-12 presents full-time undergraduate enrolment at Canadian 
universities since 1919-20. The magnitude of the increase in enrolment, which 
followed the second world war, is illustrated by noting that in the 25-year period 
1919-20 to 1944-45 enrolment increased by 1.75 times, whereas in the 25 years 
1944-45 to 1969-70 enrolment increased by more than 6.25 times. Within both 
these periods there were years in which enrolment declined in absolute numbers. 
The rate of growth of full-time undergraduate enrolment after the second world 
war was approximately double its value between 1919-20 and 1932-33. 

The results of growth rate regression analysis of these data on time are 


presented in Table A-13. 


Universities: Teaching Staff 
Data on teaching staff at Canadian universities are presented in Table 
A-14. As is pointed out in the notes to this table, there are variations in the 


definitions used in these data over time. An attempt has been made to adjust these 


maniacce Layard, Woodhall, The Causes of Graduate Unemployment in 
ladia, p./75,and p.<l snore. 
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data for definition changes. Caution should be used in dealing with these data. 

These data indicate that the rate of growth of academic staff has risen 
since the second world war. It is interesting to note that the number of academic 
staff increased very rapidly to cope with the immediate post-war bulge in 
enrolment, increasing from 4012 in 1944-45 to 5118 in 1945-46, or by about 28% 
to cope with an increase in undergraduate enrolment of about 61%. Between 
1947-48 and 1951-52, full-time undergraduate enrolment declined from 79, 346 
to 59,849 (about 25%). In the shorter period, 1947-48 to 1950-51, teaching 
staff declined from 6299 to 5683 (about 10%), but had recovered to 6207 in 
1951-52 leaving a decline of only about 2%. This particular instance suggests 
that teaching staff were less sensitive to declines in undergraduate enrolment than 
to the preceding increase. Whether this has been a general behavior pattern is 
not known. 

More reliable data are available on the numbers of academic staff at 17 
selected universities. These data are available from 1937-38 in the same source 
as that for academic salaries. 

Table A-14 also presents the results of a proportional adjustment of these 
data for the changes in definition mentioned above. The definition in effect from 
1960-61 to 1969-70 was taken as a base. The proportional changes in the 


teaching staff series in the years immediately preceding and following the year in 


eS vecby Dominion Bureau of Statistics, University Teacher's 
Salaries, 1937-1960, Cat. No. 81-203 (Ottawa: Queen's Printer and Controller 
of Stationery, 1960) subsequently Salaries and Qualification of Teachers in 
Universities and Colleges, Cat. No. 81-203. 7, 
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which a definition change occurred were measured. These changes were 
interpolated by taking the square root of their product and this value was used as 
an estimate of the proportional change of the series in the year concerned. Using 
this estimated procen ional change, an estimate was obtained for the 'constant 
definition’ value in the preceding year. Data back to the next definition change 
were then adjusted by the proportion this estimate was to the observed value. The 
resulting estimates may be summarized as vertical shifts of the data so as to produce 
interpolated transitions on a log-linear plot. See Figure 2-1 or A-1. 

The scale of the adjustment emphasizes the weakness of available data 
sources. The adjusted data grew at an estimated rate of 5.4 percent per year over 


the period 1919-20 to 1972-73, according to growth rate regression analysis. 


Universities: Capital 

Estimates were made of the value at cost of university sites, buildings 
and equipment in Canada. Table A-15 presents these estimates. 

The estimation was performed by constructing a series of annual 
increments to land, buildings, and equipment for the period 1920-21 to 1967-68. 
This series was constructed from a series giving the dollar value at cost of 
university plant (land, buildings, and equipment) from 1920-21 to 1954-55 and 
another series giving current dollar additions to plant from 1954-55 to 1967-68. 
For the period 1920-21 to 1954-55 the derived series of increments was deflated 
to 1961 dollars and then cumulated with the 1920-21 value of plant, to give an 


estimate of the value at cost of university plant in Canada in 1961 
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University Capital Stock in 1961 Dollars yt 
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CAPITAL STOCK (tens of millions of 1961 dollars) 


10 | 


ACADEMIC STAFF (thousands) 


1919-20 1929-30 1939-40 1949-50 1959-60 1969-70 


FIGURE A1. University Capital Stock and Teaching Staff, Canada 1919-20 to 1969-70 
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aoe 4 There is a constant error in these data due to the assumption that the 
1920-21 plant was all added in 1920-21. Since this was not the case, the 
deflator is inappropriate for that year's capital stock. The deflator is also 
inappropriate in years in which the current data declines since plant disposed of 
was not purchased in that year. 

For the period 1954-55 to 1967-68 the incremental series was deflated to 
1961 dollars and cumulated with the previous series. No allowance has been 
made for asset dispositions since 1954-55, 

As estimates of capital stock these data suffer from severe difficulties. 
. Capital stock data should ideally be given in constant efficiency units. Usually 
this requirement is met by assuming perfect competition in factor markets and 
counting capital in current prices. The data presented here are counted at cost 
of acquisition, not at replacement cost in the year concerned. Thus land is likely 
to be undervalued, and old buildings and equipment may be overvalued, 


especially in the latter half of the series where disposals are not removed. No 


depreciation has been applied, although some depreciated series were 
calculated. The net effect of these difficulties is not clear, except that there is 


an additional source of over-estimation after 1954-55, 


Implicit price indexes for Business Non-Residential Construction in the 
category ‘Building’ were obtained from the Deflation Sector, National Income and 
Expenditure Division,Statistics Canada. Prior to 1926 weights of 0.417 for labour 
and 0.583 for material inputs were applied to construction wages and materials 
indexes from Urquhart and Buckley, Historical Statistics of Canada, Tables J68, 
D8, 
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For the period 1960-61 to 1967-68 Hettich derives capital stock data 
from unpublished questionnaire a are from 49 universities. One series is based 
on reported book value, the other on insurance valuation. His procedures for 
_. deflation and collection obviously differ from those used for the present series. 

Table A-16 presents Hettich's data in comparison to the cumulative cost 
of plant series derived above. 

Hettich's book value series exceeds cumulative cost of plant by 6% 
($24 M) in 1960-61 the difference rising to 23% ($313 M) in 1967-68. His 
insurance valuation estimates exceed the cumulative cost of plant estimates by 
43% ($186 M) in 1960-61 and this difference was 35% ($481 M) in 1967-68. 
Bearing in mind the differences in institutions covered, cumulative cost of plant 
differs greatly from Hettich's capital stock series. It appears to be an 
underestimate, probably due to valuation changes. 

Despite these drawbacks there are no alternative data for earlier years 


with which to examine the resource use of Canadian higher education. 


Universities: Operating Income 


Table A-17 presents the operating income of Canadian universities by 


source for selected years from 1920-21 to 1968-69. 


Universities: Graduate Students to Staff Ratios” 

Table A-18 and Figure A-2 summarize available data on aggregate 
graduate student to staff ratios in Canada between 1919-20 and 1972-73. They 
_ show a general increase in this ratio of about 16 fold over the period. This 


increase has been accompanied in recent years by an increase in the ratio of 
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TABLE A-16 


ALTERNATIVE ESTIMATES OF UNIVERSITY CAPITAL 
STOCK, CANADA, 1960-61 TO 1967-68 


Cumulative Hettich Estimates 


Cost of 
Plant Book Insurance 
Year Value Valuation 


(Mal lvons"OfeL961-Dolblans) 


1960-61 430 454 616 
1961-62 508 519 668 
1962-63 583 601 756 
1963-64 691 72k 952 
1964-65 770 925 1,160 
1965-66 898 aay) 1,338 
1966-67 ake TD 1,389 1,567 
1967-68 1,368 1,681 1,849 


Sounpces > lable A-TSsandewalteraict tich, WExoendituses Output 
and rOoductivyacy yin Canad anwUnivers ity, Mducarrony. prepared 
Forstne Economic Counc Wor iCanaday Cate NowVEC 9225127 4 
(Ottawa) Intormation Canada y-1971 jup.4 4-10. 
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TABLE A-17 
DISTRIBUTION OF OPERATING INCOME OF UNIVERSITIES AND COLLEGES, 
BY SOURCE, CANADA, SELECTED YEARS, 1921-1969 


Se —————— 


Student Other 


Year eo eda Fees Sources Total 

Bai nse awh Mts IRR Aa le LR a 

$ Mill % $ Mill % $§$Mill % $ Mill % 
oy ne ih ee ee ed Bh Te se LN a A EE 
1920-21 4.5 50 1.8 20 TAee 2 30 Fale 100 
1923-24 51 48 Za 20 3.4 oy [iste 
1928-29 On2 49 3.0 24 SES) Zorn 20 
1933-34 5.6 43 AO Winn: CO MmenS o Py Aa 
1938-39 6.4 42 520 33 3.0 Palsy) ai esa 
1943-44 ea) 42 SAS. 30 5.0 They o) ARol av 
1948-49 16.2 4] 16.0 AQ 7.4 19 389..6 
1951-52 ono 33 14.6 30 G35 AO? 
1954-55 44.8 <y/ 1a ae 7a ome RSV 6p 5/350 
1959-60 89.0 60 40.8 2/2 13 149.0 
1964-65 200.4 58 oh Gt 26mm 0 15 342.8 
1966-67 384.5 66 130.0 22 aan. O/ (P2 ereil begs: 
1967-68 yi ted 70 144.5 20/0 10 740.6 
1968-69 646.2 72 1622) Roe tessie 109 896.9 


“Coverage of institutions is not universal. Up to and including 
1951-52 the larger universities and many of the colleges of Canada are covered. 
After that time estimates of the revenues of non-reporting institutions are included. 
Non-reporting institutions account for 10 - 20% of total enrolment in the 1950's. 
For the years 1921 to 1949 data are published in the source under the year of the 
spring term, i.e., 1920-21 data are published under 1921. 


b e . e se 
Includes federal, provincial and municipal sources. 
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TABLE A=17: continued 


Cc : 
Excludes residence fees. 


eideludes endowment. Excludes residences and other ancillary 
enterprises after 1954-55, 


Sources: Canada, Dominion Bureau of Statistics, Higher Education in 
Canada, 1938-40; 1942-44 (Ottawa: Printer to the King's Most Excellent 
Majesty, 1941; 1946). 


, survey of Higher Education,1948-50 (Ottawa: 
Queen's Printer and Controller of Stationery, 1952). 


, Preliminary Statistics of Education, 1951-1952 
(Ottawa: Queen's Printer and Controller of Stationery, 1954). 


, Canadian Universities Income and Expenditure, 1967- 
68, Cat. No. 81-212 (Ottawa: Information Canada, 1971). 


, Preliminary Statistics of Education, 1969-70, Cat. 
No. 81-201 (Ottawa: Information Canada, 1971). 
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TABLE A-18 
GRADUATE ENROLMENT AND TEACHING STAFF 
IN CANADIAN UNIVERSITIES, 

1919-20 TO 1972-73 
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Graduate 
Student to 
Staff Ratio 


Q\YQQ ey Qo @] oe ec eM qgg &]o eS 


SI Qe) @oae 


Assistant 
Professor 

Salary to 
Manufact. 
Wages Year 


1969-70 
71h 
72 
98.23 1972-73 


Assistant 
Professor 
Graduate Salary to 


Student to Manufact. 


Staff Ratio Wages 


0.643 100.43 
OR657 Neb? 
0.822 90.02 
0.882 86 .08 
0.802 87.05 
0.693 88.84 
0.680 82.00 
0.686 83.09 
05750 84.00 
0.746 

Oe 732 83.01 
0.780 89 82 
02725 27.8) 
0.831 101.44 
1.039 103.11 
1.088 103.25 
1.301 101.34 
1.442 100.64 
TOL? 101.13 
1.650 102.96 
1.639 105.06 
e673 108.56 
1.558 106.52 
1.839 106.96 
(haved 

iol 

22015 


Assistant 
Professor 
Salary to 
Graduate 
Stipend 


4.894 


D271 


5.8869 


6.154 
6.060 
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TABLE A~18: continued 
dbvc ad ' : : 
From this year there was a change in teaching staff data. 

“Enrolments data changed definitions in this year. 


pera are preliminary estimates for 1970-71 onwards. 


Refers to the period 1965-67. 


Sources: Tables 1.1, A-1, A-14, B-10. 
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teaching staff salaries to graduate student stipends, and of the ratio of teaching 
staff salaries to manufacturing wages. 

It is striking that the year to year changes in the relative salaries of 
assistant professors and in the graduate student to staff ratio begin to be 
consistent between 1951-52 and 1952-53. The reader will recall that federal 
government operating grants to universities begin in 1951-52. These data are 
consistent with a constraint on staff-student ratios until about 1951-52. 
Following that time changed formula grants for graduate enrolment and increased 
activities of graduate student support agencies, external to the universities, 
lowered the costs borne by universities in supporting graduate students relative to 
those associated with teaching staff. 

The early constraint on staff student-ratios may have been simply a 
matter of budgets too small to allow Canadian universities to make their optimal 
choices of the proportion of teaching staff to graduate enrolment. 

These aggregate data are not directly appropriate to the behaviour of 
individual universities without very strong assumptions being made. They should 
be considered illustrative only. Data from an individual institution were not 


collected. 
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APPENDIX B 


EXPLICIT OPPORTUNITY COSTS AND INCOME PECULIAR 
TOsSTUDENTS 
In deciding which incomes and which expenditures to include the 


following identities were constructed to act as a guide. 


(1) Foregone income = foregone consumption + foregone saving = 
highest alternative income = actual income available 
(2) Explicit opportunity costs = expenditures not otherwise made. 


Thus income available only to students reduces opportunity cost by 
reducing foregone aaeee Funds and gifts from parents and relatives, loans | 
and dissaving from accumulated wealth were therefore emitted Several other 
sources of income were omitted due to the difficulty of deciding whether they 
were sources unique to the educational situation. These sources include spouse's 


income. 


] ; ; 
See Schultz, Investment in Human Capital, p. 115, for a discussion of 
the effects on computed rates of return of graduate stipends. 


Ae ne researchers have noted that the foregone interest earnings on 
savings used up should also be counted as foregone income, and similarly, extra 
future earnings from extra future savings should be considered a yield. This has 
not been attempted. See Wilkinson, Studies in the Economics of Education, p. 12. 
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Tables B-1 to B-14 below present the available data and the 
calculations made using them. They are presented in detail so that the reader will 
realize that these estimates are most unreliable. 

Data are available on student incomes for the years 1956-57, 1961-62, 
1965-67, 1967-68 and 1968-69. 

For the year 1956-57, available data for graduate students include 
incomes distributed by source, median incomes, total expenditure distributed by 
item and median er enaitireas Examination of the incomes data revealed that 
69 .4% of income could be classified as available only to students and this 
percentage was applied to median income in order to provide an estimate of 
graduate student income in that ear Examination of expenditure data 
revealed that 16.9% of total expenditure was made on items which were related 
to education and would not have been made otherwise. 

These calculations resulted in estimates of (69.4% x 1724 = 1204) 
$1200 per annum for student income and (16.9% x 1649 = 279) $279 per annum 


for explicit opportunity costs of the graduate student in Canada in 1956-57. 


eT hase data are presented in Tables B-1 and B-2 below. The source 
for 1956-57 data is: Dominion Bureau of Statistics, University Student 


Expenditure and Income in Canada, 1956-57, Cat. No. 81-509 (Ottawa: 
Queen's Printer and Controller of Stationery, 1959), pp. 51, 77, 39, 76. 


Since income distributions are often skewed the median may be the 
most appropriate income statistic for use in this fashion. 
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Tables B-3, B-4, B-5, B~6, and B-7 present available data and 
computations for 1961-62.> They include the percentage distribution of 
graduate student expenditure by item, place of residence, sex, and marital status. 
Dollar expenditures are available by place of residence, sex, and marital status. 
A numerical distribution of graduate students by place of residence, sex and 
marital status is computed and used to calculate overall proportions for these 
data, Sample data for total graduate student income by place of residence and 
marital status is used to compute an estimate of average graduate student income. 
This estimate is then combined with data about fellowship and part-time incomes 
and median summer savings, to estimate the proportion of income derived from 
those sources. This proportion was used to estimate income from sources LHe 
only to the student. 

These calculations resulted in estimates of (17.5% x 2468) = $433 for 
median explicit opportunity cost of graduate students and (56.5% x 2887) = $1630 
for estimated income from sources only available to a student in 1961-62. | 

For the year 1968-69, data are available on median incomes of graduate 
students by source and level of degree sought. Also available are data on median 


expenditures of graduate students, by type and level of graduate degree 


“ihese data are drawn from Dominion Bureau of Statistics, University 
Student Expenditure and Income in Canada, 1961-62: Part III, Canadian 
Graduate Students, Cat. No. 81-521 (Ottawa: Queen's Printer and Controller 
of Stationery, 1964) Table 36, p. 32; Table 35, p. 31; Table 1, p. 13; Table 
4, p.14; Table 39, p. 34; Table 43, p. 36; Table 46, p. 37; Table 49, Be a7. 
Table SO pune. 
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soushHep Examination of Tables B-8 and B-9 reveals that the categories used in 
these two classifications combine items, which represent costs or incomes of 
students with items which would occur whether or not the individual was a 
graduate student. This problem was resolved by an arbitrary procedure. 

To estimate graduate student explicit opportunity costs, the item 
‘tuition and other fees paid' ($592) might be selected, or it might be arbitrarily 
assumed that the percentage of total expenditure, which was avoidable 
by not entering graduate studies, was the same in 1968-69 as it was in 1961-62, 
(i.e., 17.5% x 2824 = $494). Since expenditures data on fees include 
insurance and health fees, they overstate explicit opportunity costs. On the 
other hand, the item does not include additional transportation expenses incurred 
by being a student, or the cost of textbooks and student supplies, and may 
therefore understate explicit opportunity costs. The two previous estimates of the 
percentage of expenditure which is explicit opportunity cost are remarkably close 
(16.9% in 1956-57 and 17.5% in 1961-62), lending some support to the 
assumption of constancy. The fees estimate ($592) represents 21% of 
expenditures in 1968-69. 

There is not enough evidence to indicate which choice is the most 


accurate. The lower, constant proportion of expenditures estimate was chosen, 


Dat these data items are drawn from William H. Lucow “Statistics 
derived from the original tables for Canada as a whole: QI, median, Q3 and 
the range of the middle half of each distribution in the . . . Post-Secondary 
Student Population Survey, 1968-69," unpublished mimeo (Education Division, 
Dominion Bureau of Statistics, April, 1970), See also the source notes for 
Tables B-8 and B-9. 
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estimating explicit opportunity costs in 1968-69 as $494, 

Estimation of the income available only to students, in 1968-69 faces 
similar confusion between categories. The choice is between 'total personal 
income', which combines spouses income and gifts from relatives with part-time 
earnings and savings from summer work, and an estimate of 56.6 percent of 
‘total income’, 56.6 percent being the proportion of income appropriate for 1961- 
62. (In 1956-57 the percentage of total income not otherwise available was 
estimated to be 69.4%.) 'Total Personal Income’ is given as $1422 in 1968-69 
while the 'constant proportion of total income! estimate is (56.6% x 3742 = 
2118) $2120. Total Personal Income is 38% of Total Income in 1968-69. 

Here again, without sufficient evidence to distinguish these estimates, 
the constant proportions estimate was chosen. Accordingly, student income not 
otherwise available was estimated to be $2120 in 1968-69. 

Two further sources on graduate student incomes were Seite The 
compilation by the Canadian Association of Graduate Schools of biennial data 
on graduate student income is not sufficiently detailed to provide information on 
expenditures, and provides only data on stipend incomes of students. Since 
these stipend incomes contribute a large part of the income which students obtain, 


and which is available only to students, they have been included in Table B-10. 


Deanenian Association of Graduate Schools, Statistical Report October 
1969, compiled by R. W. Martin with comments by J. B. Hyne and R. W. 
‘Martin (Calgary: Faculty of Graduate Studies, University of Calgary, 1969) 
and J. B. Hyne, “Report to the Canadian Association of Graduate Schools on 
Graduate Student Financial Support, 1965-67" (unpublished report, August, 
1967). 
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Table B-10 summarizes the estimates of graduate student income and of 
graduate student exp licit opportunity costs which are relevant to human capital 
decisions by graduate students, and which have been estimated as discussed above. 

These estimated explicit opportunity costs do not include reductions in 
living expenses because foregone income already includes this cost. For 1956-57, 
all living costs (room rent, board, snacks, etc. recreation, health, clothing, 
laundry), transportation from living quarters to college, all other transportation 
from living quarters to college, all other transportation, church, other expenses 
not related to college attendance and capital costs were omitted from estimated 
explicit opportunity cost. Transportation from hometown to college, was 
included. This results in estimates of explicit opportunity costs as $279 in 1956- 
57, and as $433 in 1961-62." For 1968-69, an estimate of 17.5% of median 
total expenditure is used. The result is $494,” These estimates are shown in 
Table B-10. 

These estimates indicate that the money difference between student 
income not otherwise available and student costs not otherwise incurred has been 
positive for the whole period and has been increasing. This suggests that during 


this time, even if foregone incomes and future incomes had remained constant, 


oN that 1956-57 expenditure data does not include the value of fees 
remitted. See Table B-2 above. The 1961-62 data are from Table B-3, note b. 


hone Table B-9 and the text related to Table B-3, where it is pointed 
out that in 1961-62 the estimate of explicit opportunity cost for students was 17.5 
percent of median total expenditure. See also Table B-10, note d. 
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the private inducement to invest in graduate education increased. 

Although the evidence is by no means conclusive, based as it is on a 
very poor set of data, they suggest that, in Canada, graduate students do receive 
in student incomes, not otherwise available, more than they incur as direct 
financial costs by choosing to be graduate students. This is also supported by 
casual observation. The support levels provided graduate student teaching 
assistants, research assistants and scholarship holders appear geared to the living 
expenses of the student. By far the larger part of living expenses ore incurred as 
a result of living, not as a result of a choice to enter graduate studies. lt should 
be borne in mind that the graduate student is often required to perform some duties 
for his income and will incur some psychic costs therefore; on-the-other hand 
many non-students work for income longer hours than do graduate students. The 
direct out-of-pocket costs peculiar to students are relatively small and often are 
defrayed further by such practices as the waiver of fees and granting of travel 
expenses. 

lt was also possible to derive, from the same sources, some information 
regarding student incomes and costs by level of graduate study and by subject 
grouping. These data are valuable because of the light they throw on the 


relative desirability, from a human capital investment viewpoint, of investment in 


we Note also that student incomes of graduate students are subject to 
much less discounting than foregone and future incomes, so that present values 
are more sensitive to changes in them than to changes in yields, of the same 
dollar value, in future periods. 
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master's degree level versus doctorate training or of investment in sciences 
graduate training versus the humanities. 

Table B-11 presents for 1968-69 the total of scholarship, fellowship and 
assistantship awards from all sources (including remission of fees) granted to 
graduate students in Canada apart from Quebec, by broad faculty affiliation, A 
comparison of faculties by percentage of the average award per full-time 
graduate student, shows that graduate students in the physical and biological 
sciences have received, respectively, 23% and 15% higher than average 
support while those in humanities and social sciences have received, respectively, 
19% and 32% less than average support. When expressed as a percentage of the 
average award per supported student, students in the physical and biological 
sciences received 11% and 4% more per award, respectively, than the average 
while those in the humanities and social sciences received 8% and 13% less, 
respectively. In short, students have received more money from these student 
income sources per student, and a larger proportion of eligible students have been 
supported, if they were enrolled, in the sciences than if they were enrolled in the 
humanities or social sciences. 

Only scattered information is available on the variation of student 
costs and student incomes by level of degree sought. This material was presented 
in Tables B-8 and B-9 above. Table B-12 below is derived from these data and 
information on numbers of students in the categories discussed. 

Two sets of proportions are calculated, differing in the base of 


comparison. The alternative bases are: The numerically weighted average (cost 
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or income) @mputed for all graduate students reported, and the numerically 
weighted average (cost or income) computed for only the master's degree and 
doctoral degree students. Both bases were calculated in an attempt to derive 
proportions which would provide estimates in other years in association with 
enrolment data for those years. Unfortunately enrolment data are not detailed 
enough to examine the conditions required for these estimates to be accurate. 

Most complete data are available for 1968-69. Table B-13 presents 
for 1968-69 estimates of the difference between student incomes and student 
costs by level of degree and by faculty of study. These estimates are made by 
assuming that proportions of overall averages from the above estimates are 
constant across the groups considered. 

The construction of Table B-13 has assumed that student costs do not 
vary by subject. Also the relationship between master's and doctorate students' 
income is assumed to be constant in each subject and to vary between faculties 
in the same proportions as do award incomes. 

The calculations reported in Table B-13 indicate that, if the 
assumptions upon which they are based are valid, then private human capital 
calculations will favour science over non-science students, and doctorate over 
master's degree students, other things being equal. The data are not adequate to 
support conclusions regarding support policies but do suggest that further 
investigation of this area is warranted. Such biases in support policies may be 
seriously distorting the subject distribution and degree distribution among higher 


degree graduates in Canada. 


we si non ald 
habia Vyeatcg a & | 
Aiba veenlselee wl ripe: wie 

. falbiet tet wih Ob resiclons omits: mse Ox | 
om ticay Migradteathe aah che is 1 
gwen, (i Pee <r 1d widhiees are ib otal ana: 
‘ipaliiealel vied ws i a 

es teed te a ae Chat cian oo 

bi: erbaeae evid val 03 tira mm Yo ane hag 

oll leines Seay ae 

lai nhs sece> sep baihd tery Gaeeeante siet GPB elk. + pabiniebatel 
rghuty winaieah lee gate nawesedlyh) lonac eke que elles sled 
he th ond arliind «ee? bee typ eam i ceed od ot tosenepat of tame 
Jeescei bv ae 2b coer eager | J 

vic te! ote’ O10 eld? yl Seloeer: enetestuoles off fue 

Let Ga} extent bitosita roll? (ine gig kered ou qoedl dette ades 
12v3 inlirnetoty beter jpibenliiptd nt ane wes corals wee 
at etggesbe tan wind, oft om abe tise hah 
soot hod lemon he Gnd an tall radegue 

od ae exile gies 1 eam gl 


203 


New data, collected by the Council of Ontario Universities for 1972-73 


have now been published and are discussed in the ae 


Weer of Ontario Universities, Graduate Student Incomes in Ontario, 
1972-73, (Toronto: Council of Ontario Universities, 1974) mimeo. 


| a 
i 
: als) (cee : ry BNtTs 
nS iy y »; 
wd iy ; 
‘i he a 
i 
4 Nay “ 
Pil | bot 
i al 
7 ; 
' % 
! 
Ay 
= 
7. ; 
Lae 
Ls 
yy 
: i 
mt 
i 
=9 
- ’ ’ E 
= 7 
; , 
, P 
dusts ; 
) = 
“4 
i ' 
4 °, 
-* 
ee Spee 
1 1 
KG on | a 


Wey 


TABLE B-1 


INCOME OF GRADUATE STUDENTS BY SOURCE, CANADA, 1956-1957 
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Source 


Percentages of 
total income 


Sources available only to students 
Schotarships, prizes: ’, 
Bursaries 
pepartnent of Veterans Affairs . 2... 7. 


National Defence, 


RO Sth aeia F 


GUC ws. 


Leave of absence with pay (or part pay) 
Other grants in aid 
Net savings from summer jobs 


Savings from part-time jobs during 


Total of sources available only to 


eo s 


2 e e e e 


. © e J e 


Sources available to non-students 


Loans 
Funds and gifts from friends and relatives 
Use of savings accumulated prior to summer 1956 
Amount used from money investments, 

endowments, 


Total of sources available to non-students 


TOtal ia. 


J © e e © 


insurance policies, etc. 
Other sources (includes spouse's income) 


° e e © e 


school year 


students 
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Source: 


Expenditure and Income in Canada, 
(Oreawas souecen US Prrnternanarcontroller of Station— 
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81-509 
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Dominion Bureau of Statistics, University Student 
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TABLE B-2 


EXPENDITURE OF GRADUATE STUDENTS BY ITEM, CANADA, 1956-1957 
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eee 


Percentages 


Item of Total 


Expenditure 


Expenditure made only by students 


PSG AMEN OUTS PAL keke) ace Dae CARE WL Pua PUR RR Dash a Lins aia Pee ia Tie 
BOO Sma OmS oD Ipecac eters tel vet Ee oc ans cn es ceretace seailercre ce icine Ze 
Trapso nia vlon ial OM shHOMe TCOWM MEA oa. ea cs ee Tam, Shavers Meuse Vanchans Dee. 
Other current expenses related to.attendance .......4.. Ao 
TOtolOt.expend ture, Of (Students, sh ltAs.% sce deren t dectes 16.9 


Expenditure not restricted to istudents 


ROOMET CH Ue LOE SCNOOVEai™ Gates acs ar etes ake sles ated the we SeeERAes he 0 7 
Boat heGuilai ineadlS LOG SCMOOIL KVEAM pelateic a 's1c.chcterotats ate esc 18 
Browetiiht VO terSOnOlsiit Wed UGS mretemu et cal. vatec ore cate arene araiats ose 0) 
SifaeKs. Terie simenks, -Cldanelvesy CLC emer. theirs wlelerate. 3 
ReGreo GLOn and ene ct anime iitmbeteh y semester ei: oto. als os h 
fg (ood Weg)” Pim Ree? re ied tt Ne OR MES, Kero Ea hy Ay NTN, A, a ohn 
GROOMING Ge Ci. C vee, win tava ie yo he Aue eae oi ape emne AERC IRS AE cot, es cam, ] 
GrOtiPEnG BC Linc | UCU ehOOUNGS Ip) Mn tence emer Keer ne sve kes 6 
Daun a Rymandw dr Youre iNGu vss. 0 cactecemerctaseute fete stag fered salar yy aa one « 1 
Thansporeat ion stromuliving quaglerseto. colmegqer. 1... 1 
OPheGraEiWanSPOllat sl Olin svi. ser tenec in. meee eg a a ches fakes ear ates 1 
Gaumnenmand= chanrbktaplie: dona tons 0 shank set se otkctale «55 wheels 1 
Other current expenses not related to attendance ...... 14 
Capital COS DS.) yeni n iets See ete Baal nah even orks aie ve 8 


Total expenditure not restricted to students .......... 3i5)0 


Source: 


Dominion Bureau of Statistics, University Student Expenditure 


and Income in Canada, Thos ois (Ottawa: Queen's Printer and Con- 
troliervot Stationery, 1959)’ Table 45..p. 39. 
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TABLE B-3 
EXPENDITURE OF GRADUATE STUDENTS” BY ITEM, AND NUMBER 
OF GRADUATE STUDENTS BY MARITAL STATUS, 
LIVING ARRANGEMENTS AND SEX, 
CANADA, 1961-1962 


Single Married 
At Home Away With Spouse 
Male Female Male Female 
Item Percentage of Total Expenditure 
Expenditures made only by students 
Fees (tuition, etc.) dA 2254 LO 2yn lh eiz 8.0 
Textbooks 4.3 4,4 Steer a ee) Lah 
School supplies & equipment Pos! He2 ihe ea Onze 
Transportation from home ZO ars) Oa eA eZ eZ 
Total Student expenditure 28.8 Zoe Pade ay ALORS 11.6 
Expenditures made also by non- 
students 
Dues (fraternity, etc.) OF7 0.6 O25 0.3 OR2 
Transportation (local) 4.5 oe7, le! ee 220 
Rec'n., refreshments, cigarettes, 
etc. 15.0 7.6 102 O53 4.8 
Grooming 2eO 4.3 3.0 She Lee 
Clothing S78 14.1 Oar Gho.8 4.6 
Health 3.4 On 2.3 oho) Shes, 
Durable items Lez TE Toth Sie) reeds 
Room & board, household op'ns. 1On7, 20.6 BHA ola. D260 
Church & charitable lez pais’ 0.8 pegs 1.4 
Other oe. Oa, Seb Cpl 8.0 
Total non-student expenditure Tila /0.9 Haws) & TESS 88.4 
Total 1000.5 10020.) 5100.0 100.0 100.0 


Number of Graduate Students¢ 


Number 1210 377 23077 anol 2 2939 
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TABLE B-3: continued 


Single Married 
At Home Away With Spouse 
Male = Female Male Female 
Item Dollar Expenditures 
Median total expenditure~ 1426 1258 1893 1861 3610 
Estimated student erences All 371 464 9475 419 


“While the source publication deals only with graduate students, the 
particular table from which these data are drawn does not specify graduate students. 


vemos by multiplying median total expenditure by the percentage of 
total expenditure made up of expenditures made only by students. By weighting 
these dollar values by the corresponding numbers of students, summing and dividing 
by the total number of students (7347), an estimate of $433 is obtained of the 
overall average expenditure made only by students. 


“An estimate of $2468 is obtained of total expenditure by taking the 
weighted average of these figures, using the numbers of students as weights. 


chee numbers were estimated from data in Tables 3.1 and 3.4 source as 
follows: Of the totali number 7347 (= 377 + 512: 121042309 4.2939), 6142 


were male and 1205 female. 


Of the females, 31.3 percent (377) were single and living at home, 
and 42.5 percent (512) were single and living away from home. Of 
the males, 19.7 percent (1210) were single and living at home while 
37.6 percent (2309) were single and living away from home. Forty 
percent of all Canadian graduate students (2939) were married. 


Sources: Dominion Bureau of Statistics, University Student Expenditure and 
Income in Canada, 1961-62: Part Ill, Canadian Graduate Students, Cat. No. 81- 


521 (Ottawa: Queen's Printer and Controller of Stationery, 1964), Table 36, p. 
32 and Table 35, p. 31. 
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ESTIMATED? GRADUATE STUDENT INCOME FROM ALL SOURCES 
BY MARITAL STATUS AND LIVING ARRANGEMENTS , 
CANADA, 1961-1962 
Single Married JAR hi 
Item At Home Away Students 

Sample values 
Income 1920 2233 4026 2887 

(dollars/student) 
Numbers of individuals 726 1962 1690 4378 


Imeome “accounted for 1393920 4361146 76864780" 1h2639 846 


($) 
students in population ES3 7 2621 2039 7347 


“These data are drawn from sample survey results pub- 
lished in the source. 


bExcludes 6setothers" most iofiwhom areyreligion stu= 
dents. The sample contained a total of 4441 students 
(15225) 43:'78463)). 


Source: 


Dominion Bureau of Statistics, University Student 
EXpenC RGU Leman GmincOlem scan aca me JO l-O Os ai are el Ui, 
Caneaian Graduate Gtudents mee flow Gl=521 (Ottawa: 
Queen's Printer and Controller of Stationery, 1964). 

For incomerdatary labile Bore p. io 4s,etOr DOpulati on daka: 
Lables, piso anGsstablegdaip Ld: toressamp le ize data: 


Table 43, p. 36. 
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TABLE B-5 
ESTIMATED” GRADUATE STUDENT INCOME 
FROM FELLOWSHIP SOURCES BY CITIZENSHIP, CANADA, 


1961-1962 
ltem Canadian Non-Canadian All 
Sample Values 
Average value of fellowship ($) 1, 665 1,748 1,683 
Number in sample 3,426 1,015 4,44] 
Recipients in sample (%) 54 54 54 
Recipients in sample (number) 1,850 548 27o7e 
Total value of Feltauehines ($) OP Oa0r 00 ume 074 704 4,038,154 


a : : 
These data are drawn from sample survey results published in the source. 


caalenied as (average value of fellowship) x (number of recipients in 
the sample). Note that these numbers have at most 3 significant figures. 


Sources: Dominion Bureau of Statistics, University Student Expenditure 
and Income in Canada, 1961-62: Part Ill, Canadian Graduate Students, Cat. No. 
81-521 (Ottawa: Queen's Printer and Controller of Stationery, 1964). For 
fellowship values: Table 46, p. 37; for sample size data: Table 43, p. 36. 
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TABLEB‘6 


ESTIMATED? GRADUATE STUDENT EARNINGS FROM PART-TIME 
EMPLOYMENT BY CITIZENSHIP AND MARITAL STATUS, 
CANADA), 1962-1962. 


Canadian Non-Canadian 
Item All 
Single Married? Single Married» 

Sample values 
Average earn-_ 

HIV Sim Ouse 881 Pars Gas 614 482 1 Sey) 
Number in 

SLI he ida yee i LG bse) G72 343 4,378 
% reporting 

PNCOMCByeaass ks 18.4 20.4 8.8 OFC Gre 
No. reporting 

incomec oe 215 5) oe P30 
Total incomec4 326,851 G36 7,005 8672260. 145 9421 Drags 


“These data are drawn from sample survey results 
published in the source. 


includes other categories such as religion students. 
SThese results have at most 3 Significant figures. 


dcoalculated as (average earnings) x (number reporting 
income) except for the figure in the All column, which is 
the sum of the other elements in the row. Calculated as a 
DEOCUCtT SC OIS wt Laure pis 09 e013 ,4/72,, Ora “ditrerence Of S622. 


Source :!) Canada, Dominion Bureau of Statistics, 
University Student Expenditure and Income in Canada, 1961- 
9625) Pantelie re CanadtanvCcredueater Students, Cat. No.eod— 


BDI s(Otcawa. OUucenis Pronto! anduicontrollen Or Stacionery, 
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TABLE ab 7/ 


ESTIMATED GRADUATE STUDENT INCOME FROM SOURCES 
AVAILABLE ONLY TO STUDENTS, 
CANADA, 1961-1962 


Average Total Percent 
OF 
Tooter 
Pneomeviromcall.sources..i. $2887 $12639846 100.0 
Income from fellowships. . 1683 4038154 CLAS) 
Income from part-time 
Sa MeV Sie viet <\ Aisa bee) Veiga’ -s 1377 1014094 Se) 
Savings from summer | 
earnings” Stan ends Ader its ikea ete 476 pilates Cause jyrg) 
Income from fellowship, 
(gvelisl era's (ASME Ltt S 9a) ty leas DERM ny MPN SE D010 
Estimated income from 
sources available only rs 


LOrmstuagentese (s26o/)x(5656)) e654 


“calculated ase (S476) 4a Alo) e where 4441 is the 
number of students in the sample. 


Dsince not all students in the sample would have 
had incomes in these categories the average from these 
sources can be, and is, lower than the average income from 
one of these sources. 


Sources: 


Dominion Bureau of Statistics: University Student 
Expenditure and Income in. Canadajye 36.62: “Part Li, 
@GCanacuwvan Craecuete Students, Cat. No. 81-52) (Ottawa: Oucen”s 
PranterwandecOnelOuler on socadtlonery., (0904) Lables 30, D.20'. 
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TABLE B8 


MEDIAN GRADUATE STUDENT INCOME BY SOURCE AND LEVEL 
OF DEGREE, CANADA, 1968-1969 


All Masters EreD. Other 
Source Grad Grad. 
Stipendiancome, .f.. ss is). n.a. $2263 $3514 $861 
Parents, toval contribution Wea 452 435 Sn eIE 
Total personal revenue? , 1422 Iza! 2307 844 
Reduction of assets .... 699 692 554 884 
Addition to liabilities . nea. 780 536 948° 
Total income? a ae Ere ee 3742 Wea Nea: oes 


a : ae 
Includes part-time earnings and summer savings with 
spouses income and cash gifts from relatives. On the 
basis of 1956-57 data, given in TableBl above, 78.8 percent 
of this item consists of sources available only to students. 


eh cess the data reported are medians, summation 
gives meaningless results, and has not been attempted. 


n.a.-: Data not available. 


Source: Dominion Bureau of Statistics, Post- 
Secondary student Population Survey, 2900-69), Cat. No. 
81-543, (Ottawa: The Queens Printer, 1970) and William H. 
Lucow, “Statistics derived from the criganmel tables for 
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TABLE *B- 10 


ESTIMATED EXPLICIT OPPORTUNITY COSTS® AND ESTIMATED INCOME 
AVAILABLE ONLY TO GRADUATE STUDENTSD, CANADA 
SELECTED YEARS, 1956-57 TO 1968-69 


Item Po 56-5 /] Mb Lo 2) moo — Od 67-68 S569 


Income available only a 
to graduate students SteZ O49 tes bose to loz 0 $1960 Sepa PA 


Exp licire, opportunity 
SOS Ce heirs! «Bei e) aes 219 433 Nea. naar 494 


Qu 


Difference” ae cca g +925 +1201 naa. +1626 


a raw. ; Z 
Explicit opportunity costs exclude foregone income 
(aneimpJicit cost) and normal living costs (not opportunity 
COStS, Ofte Students) =» Lo is incended ‘to include, 1 temseor 
out-of-pocket cost which only graduate students incur. 


Dohis category includes only sources of income which 
would not be available were the individual to undertake 
Some jactivity other than graduate study. in particular 
it includes remissions of fees. 


“Income may have been higher than estimated in these 
years due to the prevalence of fee remissions for graduate 
students. Fee remissions were not included in data for 
these years. Canadian Association of Graduate Schools data. 


destimated as 17.5 percent of median total expenditure 
($2824 x .175 = 494). 


e 
Income less cost. 


Source; §Tables  B=1 to B-9sabeverandsCanadian 
Association Of Graduate Schools, Sratasticaly Reporte, 
October, #19697. comp nleda byek. Wa Martin with “commentsr by 
Jt 8BowHyne and Wk, We Maritim (Calgary:"raculty "of Graduate 
Studwves), University otmCalgany 4.19609 trang. Ji ebos Hyne; 
"Report to the Canadian Association of Graduate Schools on 
Graduate Student Financial Support, 1965-67" (unpublished 
Vepont, paugts: 2967). 
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TAb ES Bs 


 ESTIMATED® INCOMES AVAILABLE ONLY TO GRADUATE STUDENTS 
NETO Ar et CLI OPPORTUNITY COSTS; 
BY LEVEL OF DEGREE AND SUBJECT, 
CANADA, 1968-69 


ALL Social Physical ~Biological 
Level Subjects Humanities Science Sciences Sciences 
All 
levels s1,600 $1,400 $1,000 Sees Seo 00 
Masters 1,600 1,400 1770.00 2, 500 900 
Doctoral 2,400 Pig, S Ale 08 Thess 80) 37,000 2,800 
“Estimation procedure was as follows: Income for all 


subjects and all levels was estimated above as $2,120 
(Table B-10). From Table B-ll, students in humanities, 
social science, physical sciences, and biological sciences 
HeCeruVed mele sUeCelLVe lyn OU s90y. Osim. co, andl. l5, OF 

the average award income of all graduate students. Simili- 
larly, cost for all subjects and all levels was estimated 
above as $494 (Table B-10). Cost was not distributed across 
subjects. The distribution of costs and incomes between 
levels was done using the ratios for ‘All Grad.' calculated 
in Table B-12 above. For each level of degree, cost was 
subtracted from the varying estimate of income. Thus the 
whole of this table is derived by applying ratios estimated 
previously to the estimates; $2,120 for income, and; $494 
for cost. For this reason, as stressed in the text, no 
reliance should be placed on thest estimates. 


Source: Tables B-10, B-ll and B-12 above. 
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